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HIS STUDY was undertaken in an at- 

tempt to evaluate the effect that a 
given number of roentgens, delivered to a 
carcinoma of the skin, had upon the suc- 
cess or failure of treatment. By com- 
paring the results in large groups of lesions 
each given a different dosage, it was hoped 
that an optimum dose might become ap- 
parent. With the establishment of such 
an optimum dose, the existing confusion 
as to the proper roentgen dosage for skin 
cancer should be considerably lessened, 
and a standard of treatment more uniform 
throughout the country might be ac- 
cepted. 

It is a well recognized fact that few 
patients die of carcinoma of the skin, and 
also that recurrence, even after months 
and sometimes years of apparent cure, is 
not uncommon. A study based on three- 
and five-year cures following treatment 
of these lesions is never entirely satisfac- 
tory, largely because approximately 25 
per cent of the patients affected by skin 
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cancer, due to their age, die of intercur- 
rent disease within five years from the 
time of treatment. Also, many of these 
patients are too feeble for the enforce- 
ment of routine follow-up, and on this 
account many real five-year cures may be 
listed as lost.* 

In the present discussion, the word 
‘failure’ will be used arbitrarily to in- 
dicate both those cases in which the lesions 
were not immediately destroyed by a 
given treatment and those in which there 
was later (months or years after treat- 
ment) recurrence. (Actually, most of the 
lesions referred to as failures were sub- 
sequently destroyed or controlled by ir- 
radiation or surgery.) In only 3 of the 
entire group studied could the carcinoma 
of the skin be considered as a contributing 
cause of death. Undoubtedly, a certain 
number of lesions classified as successfully 
treated recurred without our knowledge, 
or may still recur. Any such inaccu- 
racies, however, should not influence the 
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comparative results, since they should 
apply more or less equally to all groups 
regardless of the roentgen dosage used. 

Approximately 1,500 carcinomas of the 
skin were reviewed for the purposes of this 
study. (Lesions of the mucocutaneous 
junctions are not included.) They were 
found on 1,300 patients. The lesions were 
taken in the order in which they appeared 
on the hospital files between the years 
1930 and 1944 inclusive. The group is a 
selected one only to the extent that lesions 
which had received treatment elsewhere, 
prior to admission to the Massachusetts 
General Hospital, were discarded. This 
was done because the purpose of the study 
was to evaluate the various methods of 
treatment used at this hospital. Ten hun- 
dred and thirty-five lesions were irradiated 
with x-ray and 387 were treated surgically. 
Histologic examination in 630 of the total 
group showed epidermoid carcinoma in 
183 and basal-cell carcinoma in 447. In 
the remaining cases, treatment was given 
without histologic confirmation because 
the clinical appearance was characteristic 
of carcinoma of the skin. A few benign 
lesions may have been included in the 
latter group, due to error in judgment, 
but such diagnostic errors would be fairly 
equally distributed throughout the differ- 
ent dosage groups and should not affect 
the proportional results. Seventy-eight 
of the 129 so-called failures in the irra- 
diated group were proved by biopsy; 61 
(78 per cent) were basal-cell and 17 (22 
per cent) epidermoid carcinomas. 

No lesion was included in the analytic 
study in which the follow-up had been less 
than one year; 63 of the initial group were 
discarded on this account. Sixty-eight 
per cent were followed two years or more; 
25 per cent five years or longer. 

The dose of radiation varied from 1,200 
r to 6,000 r measured in air. In 89 per 
cent of the irradiated group, radiation was 
given in a single massive dose, while in 
the remainder it was fractionated over a 
period of from one to three weeks. Of 
the 893 lesions receiving a single massive 
treatment, 54 per cent were irradiated with 
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200 kv., 0.25 mm. Cu filter, 20 cm. S.T.D,, 
half value layer 0.6 mm. Cu, while the other 
46 per cent were treated with 100 kv., the 
half-value layer of which was 1 mm. Al. 

The solid line of Figure 1 is a curve rlot- 
ted on the percentage of failures resulting 
in the various dosage groups, to each of 
which a different number of roentgens were 
administered in a single dose. On the 
supposition that such a graph forms a fair 
comparison of the success of a given treat- 
ment, the fewest number of roentgens used 
at the most favorable point of the curve 
is accepted as a so-called optimum dose. 
Among the 893 lesions analyzed, there were 
101 failures. The contour of the curve 
indicates a very definite improvement in 
the results of treatment as the dosage 
was increased up to approximately 2,700 
r. It does not suggest that any improve- 
ment in the results followed the increase 


in dosage from 2,700 r to 4,000 r. It 
seems reasonable therefore, to accept 


2,700 r as the optimum number of roent- 
gens to be administered in the treatment 
of cancer of the skin by this method. No 
claim is made that the universal application 
of this amount of treatment will produce 
95 per cent cures, but it is evident that in 
the treatment of nearly 900 lesions, 2,700 
r was as effective in destroying the car- 
cinoma as any of the dosages used. It 
has the added advantage of carrying with 
it a lesser likelihood of leading to post- 
irradiation complications than larger doses. 

It is appreciated that the number of 
roentgens to be given to an epithelioma 
should not be determined entirely in terms 
of the surface dose, but that the number 
delivered to the deepest portion of a lesion 
must be taken into consideration as well (4). 
In this study, the doses mentioned in- 
dicate the number of roentgens delivered to 
the skin and, by and large, apply to lesions 
of average thickness. Every radiation 
therapist should routinely estimate the 
depth dose so that the amount of radiation 
delivered at the deepest portion of a tumor 
can be kept fairly constant by increasing 
the surface dose in proportion to the depth 
of the tumor. 
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Fig. 1. Comparative results of treatment of cutaneous cancer. Solid line represents 
group treated with massive single-dose irradiation (893 lesions). Broken line repre- 
sents those treated with multiple doses, fractionated within one week (113 lesions) 


A. 29 failures (19%) in 153 lesions given 1,200-1,800 r. 


B. 35 failures (15°) in 229 lesions given 1,900—2,200 r. 
>. 29 failures (9°) in 304 lesions given 2,400 r. 


D. 3 failures (5%) in 66 lesions given 2,500—2,800 r. 

E. 5 failures (5°%) in 111 lesions given 3,000-3,300 r. 

F. 2 failures (7%) in 30 lesions given 3,500—4,000 r. 

G (fractionated). 14 failures (32°) in 48 lesions. 

H (fractionated). 6 failures (15°) in 41 lesions. 

J (fractionated). 1 failure (49%) in 29 lesions, dosage 4,500 r. 


Among the total 1,035 lesions treated 
with radiation, there were 26 in which 
radiation ulceration developed several 
months to several years after complete 
healing. All 26 ulcerations occurred in 
lesions that had received a single treat- 
ment or a single course of treatments. In 
12, the dose had been 3,000 r or less; in 
11, between 3,000 r and 4,000 r; and only 
3 lesions had received over 4,000 r. Al- 
though the size of a given cancer of the 
skin must always be considered in esti- 
mating the probability of the develop- 
ment of a late radiation ulcer, it must be 
borne in mind that this complication 
may also follow the treatment of a rel- 
atively small lesion. Of the 26 radiation 


ulcers, 10 occurred after treatment of 
lesions 1 cm. or less in diameter; 12 in 
lesions between 1 and 2 cm., and only 4 
in lesions larger than 2 cm. It is well 
known that treatments repeated over a 
period of months or years greatly increase 
the likelihood of the development of radi- 
ation ulceration, but it would seem that, 
in the past, proper emphasis has not been 
given to the danger of radiation ulcer re- 
sulting from the irradiation of a small 
lesion to which but a single treatment (or 
a single course of treatment) has been 
administered. During the past fifteen 
years, approximately one-third of the total 
number of radiation ulcers associated with 
the treatment of skin carcinoma at this 
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hospital have developed following a single 
treatment (or course of treatments). An 
interesting observation made during the 
study of the 26 radiation ulcers was that 
all but 2 developed in the scar of a lesion 
that had been treated with the shorter 
wave length, half value layer 0.6 mm. Cu.5 


TABLE I: COMPARATIVE FAILURES WITH 
FRACTIONATED TREATMENT OF SKIN CANCER 
Total delivered within one week) 


Number 
Cases 


2400-3000 43 
3200-3600 41 
3700-4500 29 


Dosage 


Failures 
Roentgens 


14(33°7) 
6(15°) 
1(4°) 


Table I compares the results of different 
dosages in 113 lesions irradiated by the 
fractionated method, the treatments being 
delivered during the period of one week. 
In the group given 3,700 r to 4,500 r, the 
majority of lesions received 4,500 r. 

The data shown in Table I appear also 
on Figure 1, being represented by the 
dotted line. Comparison of the two curves 
on Figure 1 makes it evident that between 
3,200 r and 3,600 r, fractionated within one 
week's time, must be delivered in order to 
obtain results as good as those obtained 
with 1,900 r to 2,200 r given in a single 
treatment. Approximately 4,500 r in 
multiple doses within one week must be 
given to secure results equivalent to those 
resulting from a single dose of 2,700 r._ In 
other words, the optimum dosage for 
fractionated treatment (within one week) 
is about 4,500 r and corresponds to 2,700 
r as the optimum for the single-dose 
method. On the other hand, the number 
of lesions treated by the former method is 
too small (113) to warrant as unqualified 
acceptance of this standard as in the case 
of the single dose method. ‘The suggested 
optimum dosage of 4,500 r, however, 
corresponds fairly closely with the dosage 
recommended by other large clinics with 
considerable experience in the fraction- 
ated form of irradiation. 

From a practical point of view, treat 

* A more complete discussion of radiation ulcers will 
be presented in a subsequent paper. 
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TABLE II: COMPARISON OF FAILURES IN SKIN Cancer 

WITH DIFFERENT METHODS OF TREATMENT 
Number 

Cases 


Type of 


Treatment Failures 


504 63(13%5 
389 38(10% 
125 27 (22° 


(6% 


Single 200 kv.* 
Single 100 kv.f 
Multiple 200 kv.* 


Multiple 100 kv. 17 


“1,035 
387 
1,422 


129(12¢7 
47(12¢ 


176(125 


Total Irradiated 
Treated Surgically 
ALL METHODS 


* H.v.l. 0.6 Cu. 
t H.v.1. 1.0 Al. 





ment of a skin cancer with fractionated 
doses has one distinct advantage, in that 
it minimizes the seriousness of a technical 
error if one should occur. It is debatable, 
however, whether this advantage outweighs 
the economic saving which the single-dose 
method offers both to the patient and the 
busy clinic. The validity of the frequent 
statement that treatment of a cutaneous 
carcinoma should be fractionated so that 
the skin reaction may be lessened is ques- 
tionable if the radiation is delivered within 
one week and the doses are comparable, 
that is, 4,500 r given by the former method 
and 2,700 r in a single treatment. 

Table II shows the over-all results in the 
entire group studied, analyzed according 
to the type of treatment, without regard to 
the dosage used. It will be noted that the 
incidence of failures is the same in the 
group treated surgically and the group 
given roentgen radiation. In the latter 
group, dosage is obviously not the sole 
factor determining the result of a given 
treatment. An error in judgment in the 
estimation of the size of the subcutaneous 
portion of a lesion will result in failure in 
spite of adequate dosage to the irradiated 
portion of the tumor. An_ occasional 
failure may be due to the inability of a 
patient to remain precisely positioned 
throughout the entire period of treatment. 
In a few instances, the lesion may fail 
to respond even to tremendous amounts of 
radiation because of the actual radio- 
resistance of the tumor itself. Further- 
more, as has been mentioned, the size of 
the lesion may influence the result of treat- 
ment. 
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Table III presents a breakdown of all 
the irradiated lesions included in this study 
from the point of view of the incidence of 
failure associated with the size of the lesion. 
In lesions of 2 cm. diameter or over, failures 
were twice as frequent as in those of 1 cm. 
or less. This fact, however, does not 
prove that the incidence of failure is al- 
ways twice as great when the treated 
lesion is a large one. Table III does not 
take into consideration the dosage or the 
method of treatment used, and errors in 
either of these two factors may have been 
just as responsible for failure as the size 
of the lesion. 

There is a tendency among radiologists 
to “think twice and then reconsider a 
second time’’ (and rightly so) before giving 
to a large area the same dose that would 
readily be given to a small one. On this 
principle, many large lesions may fail to 
respond to irradiation because of under- 
dosage. In this clinic, the trend has been 
to use fractionated doses in the treatment 
of large lesions because of the common 
belief that by this method a larger dose 
could be delivered more safely and with 
less discomfort to the patient. On the 
assumption that 4,500 r in fractionated 
doses delivered within one week is the 
optimum dose, it is apparent from Table I 
that all but one of the failures received 
less than this optimum dose. In the 
treatment of large skin carcinomas, the 
point to be stressed is that the therapist 
should decide before treating whether or 
not it is reasonably safe to attempt to 
destroy the lesion with the dose that has 
a fair chance of doing so. If it is decided 
that destruction of the cancer by irradia- 
tion should not be attempted, surgical 
removal should be seriously considered. 

If an optimum radiation dosage, which 
would give a 90 or 95 per cent cure prog- 
nosis, could be established, the therapist 
might well be content. It seems inevi- 


table that 100 per cent cures can seldom 
be attained; error in judgment in esti- 
mating the size of the field to be irradiated, 
as well as technical errors, will probably 
always cause a few failures per hundred. 


TABLE III: INCIDENCE OF FAILURES IN SKIN CANCER 
ACCORDING TO SIZE OF LESION 


Diameter 
—(centimeters) of Lesion— 


Total 1 or less lto2 2 or more 
Number 
irradiated 1,035 644 305 86 
Number 
failures 129 68 42 19 
Per cent 
failures 2 11 14 22 





Increase in the number of roentgens up to 
tremendous doses, such as 6,000 to 10,000 
r, will not eliminate this small percentage 
of failures. The use of such doses would 
be justified only if it resulted in a sig- 
nificant decrease in the number of failures. 
If this is not accomplished, the obvious 
optimum dose is the lower of two doses 
giving essentially the same chance of 
cure, since the lower dose leaves the ir- 
radiated area much less liable to post- 
irradiation complications. 

Presentation of the results of treatment 
based on so-called failures rather than on 
the curability of the lesion is misleading to 
a certain extent. For a fair evaluation of 
the various methods of treatment used, 
however, it has seemed more reliable, since 
one is dealing with patients whose ages 
alone predispose them to death from inter- 
current disease within a relatively short 
time after treatment. A review of the 
129 failures in the group treated by x-ray 
is of interest when the cases are divided 
according to the time after treatment that 
failure was noted. Within six months 
after treatment, 64 per cent of the failures 
were evident; 15 per cent were recog- 
nized during the second six months; 12 
per cent between twelve and twenty-four 
months after treatment; and only 9 per 
cent occurred in lesions that had been 
cured for two years or more. 


SUMMARY 


Tabulation of the results of the single 
massive dose method of irradiation in 
carcinoma of the skin, over the range of the 
various doses used, showed that 1,200 r 
to 1,800 r gave only an SI per cent chance 
of destroying the lesion. The administra- 
tion of 1,900 r to 2,200 r did not offer bet- 
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ter than an 85 per cent chance, while the 
delivery of 2,400 r might raise the expec- 
tancy to 91 percent. A constructed curve 
showed that a lesion was as likely to be 
destroyed with a 2,500 r to 2,800 r range as 
with the delivery of 4,000 r. In the group 
of cases studied, therefore, approximately 
2,700 r may be considered the optimum 
dose, since it produced as satisfactory re- 
sults as higher dosages and at the same 
time might be expected to leave the ir- 
radiated area in better condition. 

Comparison of results obtained by mul- 
tiple treatments within the period of one 
week and by the massive single-dose meth- 
od indicates that 3,200 r to 3,600 r must 
be delivered by the former method to pro- 
duce the same results as were obtained by 
1,900 r to 2,200 r by the latter. Approxi- 
mately 4,500 r delivered in multiple treat- 
ments within one week produced essen- 
tially the same results as 2,700 r given at 
one time. This dosage, 4,500 r, is sug- 
gested, therefore, as the optimum dose to 
be delivered to a carcinoma of the skin 
when the fractionated method (within one 
week) is to be used. 

Twenty-six late radiation ulcerations 
were observed following the treatment of 
lesions which were not extensive in size and 
which did not receive more than a single 
treatment, or a single course of treatments. 
Ninety-two per cent developed following 
the use of heavily filtered radiation (half 
value layer 0.6 mm. Cu), while only 61 
per cent of the fofal lesions were so treated. 
The roentgen dosage responsible for these 
ulcers would not be considered excessive 
by most standards. The fact that late 
radiation ulceration does develop following 
the treatment of a small lesion with a rel- 
atively small amount of radiation makes 
questionable the routine treatment of all 
skin cancers with an excessive dose of 
radiation in the false hope of obtaining 
perfect results. The chance of destroying 
the lesion with a much smaller amount is 
essentially as good as with the tremendous 
dosage, and the danger of subsequent 
complication to the patient is much less. 
If necessary, the few lesions that may recur 
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because of inadequate dosage may be suc. 
cessfully treated later by surgical removal, 
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DISCUSSION 


Frederick W. O’Brien, M.D. (Boston, Mass.): 
I think Dr. Hale is to be congratulated for having 
done a nice piece of work, and perhaps he will 
carry it even further. I would be particularly 
interested in knowing the relationship of the size 
of the field to his results; that is, if in all these 
cases ports of only 1 cm. or 2 cm. were used. 
While I believe he has shown that the radiation 
quality is probably not too important, I am sure 
the size of the field might very definitely have 
some significance in the types of therapy that he 
referred to, 100 and 200 kv. 

I was also interested in the end-results—about 
12 per cent of failures with surgery or with 
irradiation. Most of us have thought for a good 
many years it did not make much difference 
whether one used surgery or x-ray in these cases; 
the results were about the same. 

Dr. Hale has confirmation in recent literature 
for his point regarding fractionated doses. Poul- 
sen, in Acta Radiologica, showed very definitely 
that the biological effect is less with fractionated 
radiation in carcinoma than it is with continuous 
therapy. 

I do not know whether the intensity rate would 
be important in these very small lesions, or not; 
I think it might well be in the larger lesions. 


Henry J. Ullmann, M.D. (Santa Barbara, 
Calif.): Before this Society a few years ago, in 
this hotel, I reported what I call late radiation 
breakdown in 3.6 per cent of cancers of the skin 
that I had treated. These lesions all exceeded ! 
cm. in diameter. Most of them were 2 to 2.5 cm. 
The breakdowns all occurred between one and 4 
half and two years following irradiation. The 
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doses were in all instances divided. All my doses 
are given in one of two ways, depending upon the 
distance at which the patient lives—two one week 
apart or three separated by intervals of a day; 
that is, the entire treatment is given within one 
week, whether it is divided into three doses or 
two. 

Some of these breakdowns occur without any 
exciting cause. To illustrate, some years ago I 
treated a carcinoma of the lower lip near the left 
angle of the mouth, and several years later an 
exactly similar lesion appeared on the opposite 
side. This second lesion was given the same dose 
of radiation to an area of the same size as the first. 
About a year and a half later there was a radiation 
breakdown in the second lesion, though the first 
had never caused any trouble. The patient was 
positive that he had a recurrence and wanted 
surgery. The surgeon did a biopsy and found 
chronic inflammation, which was well in the usual 
less than three months’ time. 

Sunburn may start these breakdowns. I 
treated a lesion on the crown of the head with 
radium. A couple of years later the patient, who 
was bald, forgot to wear his hat and acquired a 
good sunburn. The center of the lesion broke 
down and healed in the usual way in about two 
and a half months. An interesting thing to me 
is that these breakdowns usually heal leaving less 
scar than the original lesion, and that they all heal 
within three months. The treatment I have used 
consists in application of an ointment known as 
Veracal, which is 50 per cent aloes vera jelly in an 
oil-and-water emulsion base. This is applied in 
the usual manner, but under wax paper, and 
changed as needed, and I see the patients often 
enough to keep them from worrying too much 
about a recurrence, which is what they ustally 
think has happened. 

I am interested in seeing what my future results 
will be, because I have just changed from a half- 
value layer of approximately 0.8 mm. Al to a half 
value of 1.8mm. Al. That is the half-value layer 
I get at 100 kv. with the inherent filtration in the 
machine I am now using, which is supposed to be 
equivalent tol mm. Al. I have treated a number 
of lesions of 5 cm. or more with high-voltage, 
copper-filtered radiation, a half-value layer in 
copper of 1.15. I split the dose into 250 to 300 ra 
day, measured on the skin, as all my doses with 
high voltage are controlled with an integron, and 
I usually give a total of 4,500 to 5,000 r measured 
in this way. So far, the only breakdown I have 
had following this treatment was on a hand, 
following severe trauma, and several of these 
patients were treated a number of years ago. 
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Arthur W. Erskine, M.D. (Cedar Rapids, 
Iowa): As Dr. O’Brien has suggested, I think it 
would be interesting if the number of failures 
were plotted against the size of the lesion and the 
age of the patient. 

I was a little surprised at what Dr. Ullmann 
said about these radiation ulcers healing without 
any trouble. We see them on the lip in elderly 
patients—sixty years old—and they do not heal 
very well, and we have them excised. 

I am one of those who believe that anybody’s 
method is good. We used to hear George Grier 
say that all epitheliomas should be treated with 
unfiltered x-rays. On the other hand, when we 
first started to use 200 kv. copper-filtered rays 
somebody would tell us how much better that 
method was. It seems to me that quality has 
very little to do with our number of failures. I 
made a study at one time of several hundred 
epitheliomas and, because there were so many of 
them, I confined my remarks to the failures and 
tried to analyze the reasons forthem. There were 
many—the stage of the disease, the age of the 
patient, the degree of malignancy, and a number 
of others, including over-treatment and under- 
treatment. I found that for each patient to 
whom I wished I had not given so much there 
were nine patients to whom I wished I had given 
more treatment. 


Dr. Hale (closing): I believe I can best 
answer Dr. O’Brien’s question by giving the com- 
parative results obtained in the treatment of the 
large and small lesions. In the group of lesions 
which were approximately 1 cm. in diameter, there 
were 11 per cent failures; in the group which were 
approximately 2 cm. in diameter, there were 14 
per cent failures, while in the group measuring 2.5 
cm. or more, there were 22 per cent failures. 
Sixty-two per cent of all the lesions fell into the 
lem. group; 30 per cent fell into the 2 cm. group, 
while only 8 per cent exceeded 2.5 cm. 

One’s first impression of these results—22 per 
cent failures for the larger lesions versus 11 per 
cent for the small lesions—would be that it is 
considerably more difficult to destroy the larger 
lesions. I do not believe, however, that the 
difference is as great as these figures would sug- 
gest since, as you may recall, we were inclined to 
treat the larger lesions with a fractionated type of 
therapy and, if our constructive minimum- 
optimum dose is roughly correct, they were 
obviously under-treated. It is my impression 
that the high percentage of failures in the treat- 
ment of larger lesions can be accounted for, in part 
at least, by the relatively smaller effective dose 
which they received 











Simultaneous Cross-Radiation’ 





M. A. LOEBELL, M.D. 
Zanesville, Ohio 


N A PAPER published in February 1938, 
I the advantages of simultaneous cross- 
radiation were discussed by the writer and 
a description was given of an apparatus 
built by the Kelley-Koett Manufacturing 
Co. for that specific purpose. Eight years of 
constant use have shown that this method 
of irradiation has decided advantages, and 
case reports are submitted to substantiate 
this claim. 

Theoretically, the ideal method of ir- 
radiating a tumor would be to give a satura- 
tion dose and then repeated smaller doses 
at frequent intervals, keeping the satura- 
tion point constant during the entire cycle 
of malignant cell mitosis. Practically, this 
can be accomplished in superficial lesions, 
but in deep-seated tumors the danger to 
adjacent healthy tissues constitutes an 
obstacle. This difficulty is solved in part 
by changing the position of the patient, 
or the ports of entry, or both, in such a 
manner that the roentgen-ray beams cross 
their own path at a certain depth below 
the skin, producing a radiation effect of 
greater intensity at tumor depth and dis- 
tributing the superficial dose over a larger 
area. 

Many radiologists believe that failure 
to obtain uniform good results in irradiat- 
ing deep-seated tumors is due to the fact 
that one cannot administer a carcino- 
cidal dose quickly enough without injury 
to surrounding normal tissue. The time 
which elapses between exposures induces 
failure, for it is well known that the radia- 
tion effect diminishes proportionally as 
much as 50 per cent every twenty-four 
hours. Simultaneous cross-radiation is 
based on the principle of administering 
quickly large doses of radiation at depth 
and distributing the superficial dose over 
large areas through a great number of 





Section of the original Loebell simultaneous 
cross-radiation therapy tube (fourth target out 
view). 


Fig. 1. 


ports at the same time. The advantage 
lies in the fact that a carcinocidal dose can 
be administered to a neoplasm while the 
tumor bed, receiving a non-lethal dose, 
recovers quickly and is capable of replacing 
destroyed malignant structures with be- 
nign fibrous tissue, blood vessels, and the 
like. Lymphoid tissue and young meta- 
static islands outside of the tumor area, 
being more radiosensitive, are also gravely 
affected. Large daily doses applied di- 





1 Read by title at the Twenty-ninth Annual Meeting of the Radiological Society of North America, Chicago, 


Ill., Dec. 1-2, 1943. 






Submitted for publication in October 1946. 
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Fig.2. Multiple port apparatus in use at the Bethesda 
Hospital (Zanesville, Ohio). 





Fig. 3. Film placed perpendicularly through center 
of opposing ports of simultaneous cross-radiation appa- 
tatus. Note density of beams at the top of the phan- 
tom, gradually diminishing and again increasing at the 
area of cross-radiation. The oval shadow is produced 
by beams entering at right angles. Also note the fading 
of x-ray beams beyond area of cross-radiation. 


rectly to a neoplasm tend to keep the 
saturation point constant and the result 
compares favorably with that obtained 
in superficial therapy. 

A carcinocidal dose can be administered 
with simultaneous irradiation at any depth. 
This is made possible by the great number 
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Fig. 4. 
tween the four ports. 
tom (or skin area). 


Film placed perpendicularly half way be- 
Line represents surface of phan- 


of ports of entry (32 or more) through 
which x-ray beams are brought to con- 
verge on any specific area, producing a 
homogeneous radiation effect. Even in 
lesions of lesser depth, such as cancer of 
the breast, there is an advantage in cross- 
radiation, since the x-ray beams are tan- 
gential to the underlying structures and 
injuries to the lungs, pleura, and the like, 
such as often occur with perpendicular 
x-ray beams, are avoided. 

Due to technical difficulties encountered 
with vacuum pumps, the original model 
described in the first published report was 
replaced by the present one, which has been 
in use since 1939. It consists of a shock- 
proof, oil-filled, lead-lined steel tank con- 
taining a 200-kv. transformer surrounded 
by four balanced x-ray tubes. The oil is 
cooled by a continuous flow of tap water 
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Fig. 5. Lead diaphragm encased in steel, showing all 
four ports. In the lower view the size of the fields is re- 
duced by the insertion of lead rings of various sizes. 


through copper coils which are attached to 
the tank’s inner wall. Since the roent- 
gen rays are confined within heavy steel 
and lead enclosures, neither primary nor 
secondary radiation can escape except 
through the portals in the diaphragm, 
which are in direct contact with the skin, 
and, since filtration occurs at the skin, very 
little secondary radiation is transmitted to 
the patient. The grounded tube affords 
protection both to patient and operator. 

Changing the position of the openings in 
the regulating diaphragm makes possible 
the dovetailing of roentgen-ray beams, 
which may be concentrated upon a tumor 
with little cross-radiation outside of the 
neoplasm. By varying the position of the 
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DEPTH IN CM. FROM SURFACE TO CENTER OF CROSS RADIATION 


Fig. 6. Percentage of skin dose delivered to tumor 
depth with multiple target apparatus and with conven 
tional target tube. 

A. Multiple target, 200 kv., 5 ma. (each target), 2 
mm. Cu + 1 mm. Al. 

B. Multiple target, 200 kv., 5 ma. (each target), | 
mm. Cu + 1 mm. Al. 

C. Conventional single target, 220 kv., 15 ma, 
Thoraeus filter, equivalent to 2 mm. Cu. 

D. Conventional single target, 220 kv., 15 ma., | 
mm. Cu + 1 mm. Al. 

All curves were obtained through the same phantom 
and the same surface areas. 


portals or the position of the patient, 


one can reach a definite and identical 
depth through from 32 to 40 ports of entry 
with little cross-radiation elsewhere. 

Each tube filament is regulated indi- 
vidually at the control cabinet, so that 
the output at all ports can be calibrated 
uniformly. Targets are arranged at 60- 
degree angles. A series of heavy lead 
diaphragms, encased in sheet steel, each 
of which has four apertures, is calculated 
to allow the x-ray beams to cross at dif- 
ferent depth levels of 1 cm. variations be- 
low the surface of the skin. The relative 
position of the openings in the diaphragm 
determines the level of cross-radiation. 
The closer the openings are to the center 
of the diaphragm, the nearer to the surface 
the rays will cross; the farther the aper- 
tures are apart, the deeper the site at which 
the rays meet. 

The target-skin distance is fixed and 
unchangeable and depends, under all ct 
cumstances, upon the distance between the 
center of the tumor and the skin. On each 
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Plaster-masonite phantom, with ionization 
chamber in position. 


Fig. 7. 


diaphragm is indicated the thickness and 
kind of filter and the exact target-skin 
distance. In the center of the diaphragm 
isa marker which indicates a perpendicular 
line to the exact center of cross-radiation 
at various levels. 

Because of the variation in the size of 
x-ray beams at different levels, apertures 
in the several diaphragms differ slightly in 
size, so that the area of cross-radiation in 
the present model is exactly 100 sq. cm. at 
all levels. The size of the area can, how- 
ever, be regulated by a series of lead ring 
inserts placed in each opening. In irradi- 
ating a pituitary gland, larynx, or other 
small area, intense irradiation can be car- 
ried out without exposing too much of the 
surrounding normal tissue. 

The important procedure of locating a 
lesion cannot be delegated to a technician 
or to an inexperienced assistant, but must 
be carried out by the radiotherapist him- 


‘self. The exact distance from the center of 


the tumor to the skin surface in the various 
positions (7.e., anteroposterior, postero- 
anterior, right and left lateral, etc.) having 
been determined, measurements are taken 
from anatomical points such as the ensi- 
form process, symphysis pubis, iliac spines, 
umbilicus, and the like, and are marked 
on the surface. Positioning is thus simple 
and accurate. After determination of the 
total dose and the daily depth dose, any 
trained technician can carry out the treat- 
ment easily and precisely. The patient is 


Placed tightly against the diaphragm with 
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7 9 " 13 5 17 ig 
DISTANCE IN CM. FROM SKIN TO CENTER OF X-RADIATION 
Fig. 8. Almost exactly parallel curves obtained in 

measurements at depth through living tissues (A) and 


through plaster-masonite phantom (B). Cross-radia- 
tion: 200 kv., 1 mm. Cu + 1 mm. Al. 


the center of the mass to be treated 
(marked on the skin) located directly 
under the center indicator. A diaphragm 
with the proper depth designation is 
selected, and the desired filter is inserted 
above the diaphragm. 

In calibrating depth dosage at the level 
of cross-radiation, I constructed a prac- 
tical phantom by using alternate layers 
of plaster board (1 cm. thick) and masonite 
(1.2 em. thick). Curves thus obtained 
have been found to parallel almost exactly 
measurements taken on a series of patients 
of varying sizes and thicknesses. The phan- 
tom is made up of loose 18 X 18-inch 
square boards, one pair having a slot to 
accommodate the ionization chamber. On 
the top board is marked the exact position 
of the chamber, which should always be 
in the center of cross-radiation when the 
proper diaphragm is used. Exception to 
the dosage chart is made in the treatment 
of chest lesions because of the decreased 
density in lung tissue. 

By removing the diaphragms from the 
apparatus, whole body radiation can be 
accomplished in leukemias and other con 
ditions where teleradiation or spray radi- 
ation has been found to be of value. 
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MULTIPLE Port Cross-RADIATION WITH 200 Kv. CALIBRATION BY PHANTOM SHOWING DOSAGE AT Various 
DEPTHS AND PERCENTAGE DEPTH DosE AS COMPARED TO SKIN DosE 








Distance Filtr: tion 
Target to | Skin to 2mm. Cu + 1 mm. Al 1 mm. Cu + 1 mm. Al 
Field, Field, Depth Dosage Depth Dosage 
cm. cm. — 
| min. * 


% of skin dose 


r per min.* % of skin dose 
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The following reports are presented as genogram taken the same day revealed a complete 
illustrative of results obtained by simul-  4isappearance of the mass. 


4s : : Two months later the patient was brought back to 
1 . . . - 
taneous cross-radiation in a variety of the hospital, a very sick child. A chest film showed 


cases of advanced cancer. no recurrence of the tumor, but the blood picture had 
undergone a marked change, showing 3,000,000 red 

CASE REPORTS cells and 240,000 white cells, mostly lymphocytes, 

with a great number of lymphoblasts. A definite 
diagnosis of leukosarcoma was now made. Blood 
transfusions and other supportive measures were 
without effect, and death ensued two weeks later. 

Case I: Charles P., 11 years old, was sent tothe The white cell count on day of death was 400,000. 
hospital on March 17, 1946, for diagnosis. He was 
cyanotic and unable to lie down because of shortness Case II: Mrs. B. G., white, age 68, had discov- 
of breath. A chest film showed a large mass in the ered a lump in her left breast eight months previously 
mediastinum, filling about one-half of the chest but did not seek medical aid until she felt a painful 
cavity. The temperature was 100°, the pulse 90, mass in the left axilla. Meanwhile, her breast be- 
the blood count essentially normal, and urinalysis came ulcerated. She consulted a surgeon, who 
negative. Cervical, axillary, and inguinal lymph thought that the lesion was beyond surgical help and 
nodes were palpable but small. referred her for palliative x-ray therapy. 

A tentative diagnosis of Hodgkin’s disease was Simultaneous cross-radiation was given from July 
made and irradiation was begun on March 19. A _ 18, to Aug. 5, 1944, with a daily average of 300 r, as 
calculated tumor dose of 200 r was administered determined for the center of the tumor. The total 
daily for ten days, totalling 2,000 r. The skin dose was 4,800 r at depth over a period of three 
dosage was 165 r at each port, measured in air with weeks, omitting Sundays. Radiation was given 
back-scatter, totalling 660 r each day, or 6,600 rfor through four ports with an average daily skin dose of 
the ten treatments. 880 r, covering the axilla, supraclavicular and infra- 

During the night following the first treatment the clavicular areas, and a total dose of 12,500 r. Radi- 
patient’s condition was critical. He showed some ation factors were 200 kv., 20 ma., 1.0 mm Cu + 1.0 
improvement the next day, and continued to do so. mm. Al filtration, 50 cm. target-skin distance. The 
On the fifth day he was able to lie down, and on the apertures were 12 cm. in diameter; the average time 
tenth day he was out of bed, walking and apparently per treatment was 22 minutes. A mild epithelitis 
in normal health. Physical examination showed no developed which cleared completely within three 
symptoms of respiratory embarrassment. A roent- weeks. 


The first case illustrates the advantages and al- 
most dramatic effects of large depth doses of x-rays 
given daily. 
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Case II: July 18, 1944. 


Case V: 





Aug. 5, 1942. 





Case II: October 20, 1944. 


Case V: 





Nov. 6, 1942. 
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Mediastinal tumor (leukosarcoma). 


Case I: 


Fig. 9. 














Roentgeno 


A. Roentgenogram made March 17. B 


gram made March 29, ten days after irradiation was begun. 


There is no evidence of recurrence at present, al- 
though the time elapsed is too short to predict the 
The patient feels perfectly well and is 
The axillary nodes have 
(See color plate.) 


outcome. 
able to do her housework. 
receded and are no longer palpable. 


Case III: Miss N. E., white, age 51, was referred 
to us by a surgeon whom she had consulted because 
of a mass in the left axilla, about 10 cm. in diameter, 
which gave her pain and discomfort. Upon examin- 
ing the breast, a smaller mass, about 4 cm. in diam 
eter, was found close to the nipple in the upper and 
outer quadrant. 

Radiation therapy was started Aug. 20, 1941, and 
was carried through daily, except Sundays, until 
_Sept.22. The breast and axilla each received 3,000 
T, as estimated at tumor depth, and approximately 
9,500 r measured at the skin with back-scatter. 
Radiation factors were: 200 kv., 4 ports, each 12 
cm. in diameter, distance 50 cm., 1.0 mm. Cu + 1.0 
mm. Al filtration, 5 ma. each target, average treat 

ment time 22 1/2 minutes 

Both masses have completely disappeared. There 
Was a slight epithelitis because of unavoidable over 
lapping. Over five years have passed and there are 
no signs of recurrence, nor are there any lung 
changes. 

Case IV: 


Mrs. D. L., white, age 33, married, 


with two children, gave a history of a lump in the 
left breast in 1938, for which mastectomy was per 
The pathological findings are not known 


formed. 


In 1940, a mass appeared in the right breast, with 
small palpable nodes in the right axilla; several 
small nodules were found in the scar of the left 
breast, which had been amputated eighteen months 
before. Biopsy revealed metastatic adenocarcinoma 
in the nodules in the scar tissue and in the mass 
from the right breast. 

Radiation therapy was begun Dec. 18, 1940, 
carried through until Dec. 31. Each breast re 
ceived 2,000 r at tumor depth, and the same dose 
was given in the axilla and supraclavicular regions 
A second series was begun on May 21, 1941, and 
carried through to June 4. The dose was the same 
as in the first series. Between the two treatment 
periods, 7.¢., Jan. 23 to Feb. 2, a sterilizing dose of 
radiation was administered to both ovarian regions 
Each ovary received 1,850 r, as measured at depth, 


and 


or 4,560 r as measured on the skin. 

Five vears have passed, and the patient ts in 
excellent health, with no signs of recurrence or any 
pneumonic changes. 


Case V: Mrs. D. C., white, age 55, was sent to 
the hospital Aug. 5, 1942, with hemorrhage from 
the cervical stump and a history of loss of weight 
The body of the uterus had been 
On inspection, the 


and strength, 
removed three months earlier 
cervix was found to be fixed, verv vascular, and 
rough and granular in appearance 
done, and a diagnosis of cancer, grade 3, was made 
Radiation therapy was advised 


Multiple-port 


\ biopsy was 


cross-radiation was started on 
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Fig. 10. 


Case VII: Involvement of the rectum secondary to carcinoma of the cervix. 
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Views made on March 28 


A) and May 15 (B), before and after roentgen therapy, respectively. 


Aug 10, 1942, and was carried out daily, except 
Sundays, with a rest period between Oct. 31 and 
Nov. 8 and another between Nov. 19 and Dec. 12 
Forty-two treatments were given, averaging 180 r 
at tumor depth, totalling 7,615 r. The skin dosage 
was distributed over 40 fields, i.e., 8 anteroposterior, 
8 postero-anterior, 8 right lateral, 8 left lateral, and 
8 perineal. The total skin dose measured in air, 
with back-scatter, was 44,480 r. 

The skin reaction was very slight. There was 
some disturbing reaction in the colon and the urinary 
bladder, which necessitated the rest periods men 
tioned above. The patient made an uneventful 
recovery and is in apparent good health at the 
Photographs of the cervix, taken 
see color plate), show 


present time 
before and after treatment 
remarkable results. 


Case VI: Mrs. O. B., white, age 49, was admitted 
to the hospital Feb. 23, 1943, because 
uterine hemorrhage of about one month's duration 
On examination, we found the body of the uterus 
about the size of a large grapefruit. Through the 
cervical os protruded a large mass which was partly 
necrotic and very vascular. The biopsy report was 
The case being considered hope 


of severe 


grade 4 carcinoma 
less, x-ray irradiation was recommended for control 
of bleeding. Meantime, supportive treatment was 
given in the form of blood transfusions, medication 
and good nursing care 


Simultaneous cross-radiation was commenced on 
Feb. 23, 1943, and continued daily, except Sundays, 
until March 31. During that period, the patient 
received 6,814 r at center of tumor, with a skin dose 
of 50,816 r distributed through 40 separate ports 
On examination at the end of treatment, it was sur- 
prising to see smoothing and regression of the tumor 
which had been protruding through the cervical os. 
The cervix was inflamed. 

At this time the patient had regained some 
strength and weight and had begun to feel better. 
On May 25 she was brought back to the hospital 
because of recurrent hemorrhage. A second series of 
cross-radiation was started and continued daily 
until June 4. Eight treatments were administered 
totalling 2,200 r at tumor depth or 8,800 r dis- 
tributed through 40 ports over the skin. 

Death occurred suddenly on June 5, from a coro- 
nary thrombosis 


Mrs. M. L., white, age 54, had passed 
through the menopause six years previously. One 
year before admission bleeding had begun and was 
treated by intra-uterine radium application for 45 


Case VII: 


hours (dose unknown). Hemorrhage ceased for six 
weeks and then recurred. Hysterectomy was Sug: 
gested but refused, and the patient was referred for 
palliative radiation treatment. 
Examination revealed total erosion of the cervix, 
and extension of growth to the posterior vaginal 
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wall, and involvement of the rectum. The patient 
required daily purgation and enemas. She refused 
a colostomy, which seemed inevitable. Treatment 
was administered daily from March 28 to May 1, 
1944, except Sundays, averaging 150 r to the tumor. 
Measured in vivo, the dose totalled 3,000 r 
to the center of tumor, filtered through 1.75 mm. 
Cu + 1.0 mm. Al. There was a slight bronzing of 
skin at the end of the treatments, as well as slight 
nausea, which was easily controlled. 

Because of the extensive involvement, small daily 
doses of spray radiation were given to the entire 
abdomen with the hope of producing an inversive 
reaction in the lymphatics. Following treatment, 
there was no further clinical manifestation of neo- 
plastic involvement of the abdominal structures. 
This empirical procedure was based upon observa- 
tion of a number of cases where palliative treatment 
had been given to bone metastases from a carcinoma 
of the breast, and where involution of axillary nodes 
had been noted, even though the breast and axilla 
were out of the range of the x-ray beams. 

A roentgenogram prior to treatment showed a 
narrowing of the rectum. Six weeks later, the filling 
defect had disappeared, as had the mass in the 
vaginal wall. The bowels moved normally and the 
cervix became rounded and took on a normal 
appearance 

The patient lived in fair comfort for about one 
year and died from a metastatic lesion of the brain. 


Case VIII: C. D., male aged 40, was referred 
on March 1, 1941, because of a swelling at the angle 
of the right mandible. The mass had been develop- 
ing for about one year, but had enlarged rapidly the 
month preceding admission. The patient had dif- 
ficulty in opening his mouth because of the pain 
and swelling and had been subsisting on liquids, 
chiefly milk, for about three weeks. The tumor was 
hard and firm, and a diagnosis of carcinoma of the 
parotid gland was made. 

Radiation with the multiple port tube was started 
on March 1, 1941, and carried through until April 
9. Asecond shorter series of treatments, beginning 
May 5 and continuing daily to and including May 


"12, 1941, was also administered. The daily dosage 


was 150 r to the center of the tumor through 4 
ports, with 2.0 mm. Cu + 1.0 mm. Al filter, 200 
kv.,5 ma. The total dose was 3,600 r. 

The tumor receded long before the completion of 
the first series and, after the second series, com- 
pletely disappeared. At the present time, five years 
later, the patient is well and shows no sign of recur 
rence, 


Case IX: Mr. A.G., age 72, came to the hospital 
on July 29, 1941, with a diagnosis of inoperable car 
cinoma of the prostate gland. He wore a retention 
catheter and a portable urinal strapped to his thigh. 
The gland was large and nodular. 

Palliative x-ray therapy was started on the day 
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Fig. 11. Case X: Carcinoma of the stomach. Suc- 


cessive views, Oct. 18, 1940 (A), Feb. 4, 1941 (B), and 
April 16, 1941 (C). 


of admission and was administered for eighteen days, 
omitting Sundays. The dose was 200 r daily, meas- 
ured at depth. The superficial skin dose was 165 r 
at each port, totalling 660 r per treatment. The 
total depth dosage in the first series was 3,600 r 
calculated at tumor depth; total skin dosage 12,000 
r including back-scatter. By mid-September the 
prostate was greatly diminished in size and the 
patient was advised to discard the retention catheter, 
It was found that he had contro, of the sphincter 
and was able to void voluntarily. 

A second series of treatments was given between 
Sept. 29 and Oct. 6, inclusive, totalling 1,600 r at 
tumor depth, or 5,280 r distributed over the skin 
The ports of entry numbered 40—S anteroposterior, 
8 right lateral, 8 postero-anterior, 8 left lateral, and 
8 perineal. 

The patient lived in comfort until February 1943 
when he died of pneumonia. 


Case X: E. L., white male, age 62, had stomach 
trouble for a number of years. He had recently vom- 
ited blood and coffee-ground material, had lost 14 
pounds in four weeks, and was dehydrated. X-ray 
examination showed a large filling defect in the pre- 
pyloric region. The diagnosis was probable cancer of 
the stomach, The attending surgeon suggested gas 











578 M. A. LOEBELL June 1947 


tric resection, but the patient refused. He was re 
ferred for radiation therapy, and two series of treat 
ments were administered. 

The first course began Nov. 15, 1940, and ex 
tended to Dec. 9, 3,000 r being given to the center of 
the tumor through 1.75 mm. Cu + 1.0 mm. Al. A 
second series of 2,700 r was administered from Feb 
4 to Feb. 23, 1941, with the same factors. No un 
toward effect was noted, beyond a slight bronzing of 
the skin. The lesion diminished gradually in size, 
and the patient regained his lost weight. In April 
1941, on recheck roentgenography, a very small 
filling defect was still present, and a third series of 
irradiation was recommended 

The attending physician objected to further x-ray 
treatments on the assumption of a possible erroneous 
diagnosis for, as he put it, he had never heard of 
anvone being cured by radiation and the patient 
felt quite well at that time. One vear later the patient 
was operated upon for an obstructive lesion and was 
found to have large metastatic masses in the liver 
and omentum, which confirmed the original diag 
nosis 

It is not certain what further radiation treat 
ments might have accomplished in this case, but for 
a brief period, at least, palliative relief was obtained. 


Case XI: D. A., a 3-year-old boy, was brought to 
the hospital Oct. 29, 1940, with a swelling in the 
right sacroiliac region. Thirty days earlier he had 
complained of pain in the back, but as there was no 
swelling or tenderness at that time, the mother at- 
tributed his complaints to a sprain. Two weeks 
later, she discovered a tender mass over the right 
sacroiliac region. An x-ray film at that time showed 
an osteolytic tumor which, on aspiration biopsy, was 
diagnosed as sarcoma 

Simultaneous cross-radiation was started on the 
day of admission and continued through Nov. 8, by 
which time the tumor had disappeared entirely. 
The average daily dose was 150 r estimated at tumor 
depth, through 1.0 mm. Cu + 1.0 mm. Al, with 4 
simultaneous ports, 200 kv., 5 mm., average time 

i minutes 

A second series of simultaneous cross-radiation 
was administered from Nov. 23 to Nov. 28, inclusive, 
with the same factors as above. The total dosage 
at the center of the tumor was 2,146r 

Now, six years later, the child appears to be per 
lectly well and shows no sign of recurrence. 


Reviewing the whole series of cases 
treated from August 1939 to August 
1946 by simultaneous cross-radiation, we 
find that results vary in diminishing ¢f. 
fectiveness. In the list below, the most 
gratifying results are given first. 


1. Lymphogenous — group, including 
Hodgkin's disease, leukosarcoma, etc. _ 

2. Adenomas, both benign and malig- 
nant, particularly prostatic, salivary gland, 
and thyroid tumors. 

3. Mammary gland neoplasms. 

4. Uterine tumors, especially adeno- 
carcinomas; to a lesser degree, the squa- 
mous type. 

5. Tumors of the bladder. 

6. Gastric and intestinal cancer (grati- 
fying palliation). 

7. Bone tumors of metastatic origin. 
(A single case of osteogenic sarcoma was 
treated successfully as reported above.) 


CONCLUSION 


A method of treatment has been de- 
scribed whereby one can administer at 
depth radiation doses comparing favorably 
with surface therapy. Lethal doses can be 
given to malignant tissue with a minimal 
amount of radiation to normal tissues in 
the tumor bed. The rate of recovery 
being more rapid in the latter than in the 
intensely irradiated tumor cells, fibrils of 
new connective tissue, blood vessels, and 
other repair processes are projected from 
the tumor bed into the tumor proper, 
replacing the destroyed neoplastic tissue. 
114 N. Sixth St. 

Zanesville, Ohio 
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Erosive Bone Lesions and Soft-Tissue Ossifications 
Associated with Spinal Cord Injuries (Paraplegia)’ 


NORMAN HEILBRUN, M.D. 


Buffalo, 


m. ¥. 


and 


WILLIAM G. KUHN, Jr., M.D. 


Boston, 


URING THE PAST war large numbers of 
D patients with spinal cord injuries were 
seen on the neurosurgical services of the 
specialized general hospitals in the zone 
of the interior. These injuries were due 
to direct wounds from high explosive frag- 
ments or bullets, or to crushing injuries 
of the spine associated with violent trauma. 
With modern methods of therapy, the life 
span of these paralyzed individuals has 
been greatly lengthened. In the course of 
their treatment many complications de- 
veloped. The commonest of these were 
malnutrition, decubitus sores, urinary tract 
calculi, and spastic deformities. The bony 
prominences adjacent to the decubiti fre- 
quently became eroded. In addition, ossi- 
fications developed in the neighboring soft 
tissues. These ossifications and erosions 
have been of particular interest to us. 

Following the First World War, Dejer- 
ine, Ceillier, and Dejerine (1, 2) observed 
the presence of ossifications in the soft 
tissues, chiefly around the joint capsules 
and femoral shafts, in 49 per cent of para- 
plegic patients and described them under 
the name of ‘‘para-osteo-arthropathies.”’ 


‘They called attention to the lack of de- 


velopment of disintegrative changes of the 
joint surfaces which commonly occur in 
the tabetic arthropathies and also pointed 
out that pathological fractures were very 
unusual. Erosions of bone adjacent to 
sores were noted but no descriptions were 
given. Voss (3) completely reviewed the 
literature in 1937 and called attention to 
the development of these ossifications in a 
variety of diseases of the brain, spinal 
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Ill, Dee. 1-6, 1946. 


of 


Mass. 


cord, and peripheral nerves. He pre- 
sented the following list of conditions in 
which soft-tissue ossifications had been 
observed : 
Brain Diseases and Cerebral Hemiplegia 
Epidemic encephalitis 
Progressive paralysis 
Syphilis of central nervous system 
Arteriosclerotic bleeding and thrombosis 
Embolic encephalitis 
Post-traumatic brain lesions 
Brain hemorrhage with intracranial 
Cerebral hemiplegia of unknown etiology 


hem . 
nemanz21iom 


Diseases of the Spinal Cord 
Meningocele 
Traumatic section of cord 
Extramedullary tumor 
Myeloencephalitis 
Syphilitic meningomyelitis 
Tuberculous meningomyelitis 
Acute anterior poliomyelitis 
Funicular myelosis with circumscript thr 
Tabes dorsalis 
Syringomyelia 

Diseases of the Cauda Equina 
Compression of the cauda equina 

Diseases of the Peripheral Nerves 


Polyneuritis 


Recently Soule (4) has deseribed the 
findings in a group of 62 patients with 
disease of the spinal cord and cauda equina 
under the title ““Neurogenic Ossifying 
Fibromyopathies.”’ 

Roentgenologists assigned to the large 
general hospitals caring for patients with 
spinal cord injuries had the opportunity 


of observing the soft-tissue ossifications 


and the erosive bone lesions. It seems 


timely, therefore, to present a description 


the Radiological Society of North America, Chicago, 
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Erosive changes in paraplegia: frequency chart. 


of the roentgen findings since the detec- 
tion of these lesions is primarily roentgeno- 
logic. It should be emphasized that the 
soft-tissue ossifications are not specific 
for spinal cord injuries but may develop 
in a great variety of diseases affecting the 
nervous system. 

One hundred and nine cases of para- 
plegia were originally studied roentgeno- 
graphically. Ten patients, however, upon 
completion of the survey, had been trans- 
ferred to other hospitals and their films 
and records were not available for final 
compilation, so that the present report is 
actually based upon 99 cases. These have 
been arbitrarily divided into four groups 
depending upon the severity of the erosive 
bone change (Table I). The length of time 


CLASSIFICATION OF CASES ON $ASIS OF 


EROSIVE BONE CHANGES 


TABLE I: 


Erosive Bone 
Lesion 


Total 
Cases 


Soft Tissue 
Erosion Ossification 


0) 


( 


Grade I 
Grade 
Grade 7 7 


Grade |] f i 5 


re 
] 


4 
2 
> 
) 


YY 


from the date of injury to the date of the 
survey is well illustrated in the accompany- 
ing frequency chart. The average was 
twelve months or more. ‘The earliest de- 


velopment of any single bone lesion or soft- 
tissue ossification is not known for any case 
of this series. 

The roentgen survey included stereo- 
scopic films in the anteroposterior projec- 
tion of the lower lumbar spine, pelvis, and 
hips in all cases. Additional views of the 
knees, ankles, and heels were obtained in 
about 25 per cent of the group. 

Of the 99 patients, 45 showed erosive 
bone changes aside from osteoporosis. 
Forty-three patients revealed soft-tissue 
ossification either contiguous with or apart 
from the skeleton. In only 4 cases with 
soft-tissue ossifications were there no as- 
sociated bone changes. It is likely that if 
the study had been more complete, 1<., 
if every part of the body below the level of 
the cord lesion had been studied, the inci- 
dence of soft-tissue ossifications would 
have been higher. In this series the per- 
centage lies between that reported by 
Dejerine, Ceillier, and Dejerine, 49 per cent, 
and that reported by Soule, 33 per cent. 

All of the previous reports of soft-tissue 
ossifications associated with lesions of the 
central nervous system stress the absence 
of accompanying bone lesions aside from 
the osteoporosis of the involved parts 
which invariably follows the disuse. In 
conducting our survey, we were impressed 
by the erosions of the trochanters which 
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Fig. 1. Well defined round ossifications in the perineum and at the top of the left 
trochanter, which developed within four months. Both trochanters show moderate 
(Grade II) erosive changes. This film was made on Jan. 31, 1946. No definite bone or 
soft-tissue changes had been demonstrable on Sept. 20, 1945. 

The patient was injured by a bullet on April 6, 1945, and had a complete paralysis be- 
low D-10. Trochanteric and sacral sores developed about two months after the injury. 
The former tended to progress in size, while the sacral sore showed signs of healing after 
six months. In November 1945, an unsuccessful attempt was made to repair the tro- 
chanteric sores. The patient had mild flexor spasm of the lower extremities. From Dec- 
ember1945, he became progressively more ambulatory in a wheel chair and braces. His 
general health became better and the sores improved but did not heal completely. 


were very striking in some cases. In 
addition, a few patients had erosions of the 
ischial tuberosities. The extent of the 
erosive change in most cases was directly 
related to the severity, size, and duration 
of the decubitus sores. Eighty-five per 


cent of this series had sores over the 


sacrum, the trochanters, or the ischial 
tuberosities. 

We shall first review the soft-tissue ossi- 
fications as they have been described pre- 
viously and as they have been observed 
in our patients, and then present the erosive 
lesions with a description of the pathologi- 
cal findings. 

Since the greatest number of roentgen 
Studies in this series were made on an 
average of at least twelve months after 
the injury to the spinal cord, the ossifica- 
tions were well developed and we did not 


see any early lesions. In all probability, 
the precursor of the ossification is the lay- 
ing down of flocculent, nebulous, or streaky 
amorphous calcium. Brailsford (5) has 
reported the presence of amorphous, floccu- 
lent calcification around the elbow in a 
case of hematomyelia of the cervical cord 
two months after injury. In another case 
of his in which there was known injury 
to the elbow joint, immediate radiographic 
examination revealed no changes; yet 
twenty days later there were woolly cal- 
cium deposits about the joint, and five 
weeks later well defined ectopic bone. 
As full development occurs, the bone may 
have compact or spongy components, or 
both, and may be in the form of small ir- 
regular fragments, in spicules, or in large 
irregular masses (Fig. 1). 

Ossifications are most often seen in the 











Fig. 2. Well defined ossifications below the femoral necks and at the superior acetabu- 
lar lips. There are faint ossifications at the tops of the trochanters and early (Grade 
I) erosive changes of the trochanters. 

This soldier sustained a fracture of C-5 on Aug. 17, 1944, following a driving accident. 
He had a complete paralysis with the level at C-6 and C-7. Sacral and trochanteric 
sores developed about four weeks after injury. The sacral sores healed in about three 
months, but those over the trochanters were still present in January 1946. The patient’s 
general health has always been good and he has been very active in a wheel chair. Due 
to the limitation of use of his upper extremities he has never been up in braces 
There is moderately severe flexor spasm of the legs. [Legend for Fig. 3 on opposite page| 
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Fig. 4. Large bony mass extending downward and posteriorly from the ischial tuber- 
osity. 

This patient was injured on Nov. 11, 1944, sustaining a complete paralysis with the 
level at D-11. His general condition has always been good and no decubitus sores have 
ever developed. The large mass of mature cancellous bone was noted during the survey 
and had not been suspected clinically. 


vicinity of the larger joints, especially the some cases they may occur in the fascial 
hip and the knee. They may occur in planes or deep muscles of the thigh, us- 
muscles, tendons and sheaths, in ligaments, ually on the medial side or in the buttocks 
in the joint capsules, or be attached to (Fig. 3). When in the fascial planes they 
the periosteum. In the region of the hip are arranged in spicules; in the muscle they 
they are commonly seen in the lower part may present themselves as large masses of 
of the capsule or they may be extracapsular mature cancellous bone (Fig. 4). When the 
(Fig. 2). In many cases they seem to arise ossification is massive, it may completely 
from the acetabular lips. They are com- ensheatha large joint and make it immobile. 
monly seen at the tops of the trochanters, The French authors (1, 2) who have the 
_ Seemingly contiguous to the trochanteric largest series have stressed the fact that 
bone, and are most likely formed at the the periosteum adjacent to the ossifications 
sites of the muscle attachments. About shows no changes. Even though the new 
the knee they are most frequently found bone formation is extensive and contiguous 
along the medial side in the region of the to the periosteum, it does not affect the 
medial collateral ligament, but as a rule periosteum or arise from it. It may be 
they are somewhat more extensive than lightly attached to it in one or two areas. 
is usual in Pellegrini-Stieda’s disease. In The ossifications usually form within a 


Fig. 3. Streaky ossifications in the deep fascial planes of the thigh medial to the lesser trochanters and at 
the tops of the greater trochanters. The greater trochanters show bilateral erosive changes (Grade I1). 

This patient was injured on January 1, 1945, by a shell fragment which completely severed the cauda equina 
at L-l. Two months later bilateral trochanteric sores appeared and they gradually increased in size. The 
general nutrition was poor and there was severe pain. In July 1945, a cordotomy was done for relief of pain 
This lasted for three months and there was some general improvement. The pain then recurred, and the general 
condition regressed. The decubiti have persisted. The patient has never been ambulatory. 
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Fig.5. Complete paraplegia with the level at C-7. Note the well developed ossifica- 
tions of the intercostal muscles. 


few weeks or months of the onset of the Those soft-tissue ossifications which 
spinal cord injury. In only one case was form following lesions of the spinal cord 


late development observed, and this oc- are never seen above the level of the lesion. 
curred two years after the injury. After The erosive bone changes may be early 
they have assumed a mature trabecular or late. The earliest erosive change to 
pattern, the ossifications tend to remain be noted is a loss of the cortex of the greater 
constant in appearance, without increase trochanter without any reactive change of 
in size or density. Additional centers the underlying bone. Although the cortex 
do not develop adjacent to the older ones. in this area is normally thin, it is usually 
This is the rule in the paraplegics where the sharply defined in the roentgenogram. 
nerve lesion is constant and non-progres- With the loss of cortex, the bone surface 
sive. However, in progressive diseases becomes roughened and slightly shaggy 
like tabes or syringomyelia, new centers of in appearance. Twenty-three of our cases 
ossification may appear. On the other showed this early change and 17 of these 
hand, in myositis ossificans due to direct had associated ossifications in the soft 
trauma the ossifications, when fully de- tissues. Most of these were adjacent to 
veloped, tend to regress. This regression the tops of the trochanters and extended 
is not observed in those ossifications which above them for a few millimeters (Fig. 
form under the influence of neurogenic 6). 
disorders. As the loss of bone becomes greater and 
The ossifications are usually parallel the lesions increase in severity, the tro- 
or oblique to the shafts when they are in chanter loses its normal outward bulge 
the muscles and should not be confused and seems to extend upward in a straight 
with the new bone formation of sarcoma, or curved line, flush with the cortex of 
which, as a rule, is perpendicular to the the femoral shaft directly below. This 
shaft. They usually extend in the direc- flattened appearance is due to complete loss 
tion of the muscle fibers in which they are of the trochanteric bulge (Fig. 7). 
located (6) (Fig. 5). In the more advanced cases, in addition 
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Fig. 6. Ossifications below the acetabula on both sides. The one on the right is con- 
tinuous with the superior lip of the acetabulum. There are Grade II erosions of both 


trochanters. 


This patient was injured on Feb. 4, 1945, by a bullet, which produced a complete 
paralysis with the level at D-8. Decubitus sores developed over both trochanters nine 
months after injury. They became progressively worse, with a fair degree of surface in- 
fection. The sores were closed surgically after they had been present for six months. 
The patient’s general condition has always been poor. 


to the erosion and flattening, the im- 
pression is gained that there is a reshaping 
or moulding of the upper femoral shaft: in 
the region of the erosive process. The 
bone, instead of being just flattened, has a 
curvilinear contour with pointing of the 
superior portion of the uneroded trochan- 
ter. The pointed portion is at the site 
of muscle attachments, and muscle pull 


‘probably plays a role in its formation. 


Usually there are, in addition, ossifications 
in the soft tissues above the pointed top 
of the trochanter and between it and the 
ilium (Fig. 8). 

Evidence of healing of the erosive proc- 
ess is noted when the outer contour of the 
bone becomes more sharply outlined. 
Where the healing is more extensive, there 
may be bony proliferation, either shaggy 
or smooth. The outer curve of the tro- 
chanter may be restored to some degree as 
& smooth excrescence or it may be quite 


shaggy, similar to the irregular repair seen 
in some fractures or in cases of arrested 
osteomyelitis (Fig. 9). It may be that as 
the healing stage is followed for greater 
lengths of time more cases will show evi- 
dence of proliferative repair of the surface. 

Some cases have shown other changes 
which might be considered as complica- 
tions. One patient with very severe 
erosive changes of the trochanters and 
ossifications in the soft tissues had a sub- 
capital fracture of the neck of the left femur 
from severe flexor spasm. The type of 
fracture is similar to that described by 
Batt and Hampton (7) in tabes. 

In another case there was a subluxation 
of the right hip joint which was associated 
with severe spasticity. An additional case 
showing severe erosive changes presented 
shaggy bony periosteal proliferations of 
the femoral shaft below the level of the 
erosions, of the type usually seen when 
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Fig. 7. 
aspect of the left femoral shaft. 


The patient was injured on July 6, 1944, with complete paralysis below D-4. 


Grade IV erosive changes of the trochanters. 


Note the moulding of the outer 


The 


sacral sores healed in ten months but the trochanteric sores were still unhealed in Janu- 


ary 1946. 


There has been a marked degree of flexor spasm and pain. A tractotomy was 


performed in December 1945, but this was unsuccessful and the spasm is still severe. 
The patient became fully ambulatory in a wheel chair in January 1946 and ambulatory in 


braces a month later. 


there is infection of the soft tissues ad- 
jacent to the bone. In this instance there 
was extensive purulent infection of the 
sores and the deeper tissues of the thighs 
(Fig. 10). 

In summary, the distinctive skeletal 
features as they are noted in the roentgeno- 
grams are, first, erosive changes leading to 
loss of the normal contour of the trochan- 
ters with flattening, followed by reshaping 
or moulding, and later repair of the eroded 
surface with formation of an abnormal 
contour by proliferative or exuberant 
bone. Secondly, and just as striking as the 
bony change, is the complete lack of any 
joint surface involvement or diminution of 
the joint space. All cases show osteopor- 
osis of varying degrees. 

There was no autopsy material avail- 
able for study. In order to evaluate the 
exact nature of the erosive process, biop- 


His general condition has improved but at the time of ambula- 
tion in braces the sores were still unhealed. 


sies of trochanteric bone were obtained 
from 10 patients who were to have second- 


ary closures. By cutting through the 
granulation tissue into the underlying 
bone, wedges of bone were obtained with 
an osteotome. These went to a depth of 
1.0 to 1.5 cm. In one case, a small frag- 
ment of bone lying loose in the granulation 
tissue was studied. 

Sections were made and these were fe- 
viewed by Dr. Henry L. Jaffe (8), whose 
description is as follows: 

“All of the tissue slides show extensive 
subacute and chronic infection of the soft 
tissues overlying the bones and extension 
of the infection to at least the superficial 
portion of the bone. The involvement of 
the bone itself is manifested in several 
ways and to several degrees. The mildest 
degree of involvement is registered in m- 
creased vascularization of the more super 
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Fig. 8. Extensive (Grade IV) erosive changes of both trochanters. Note the com- 
plete loss of the left trochanteric bulge and the appearance of moulding of the outer sur- 
face. There are extensive soft-tissue ossifications at the tops of the trochanters on both 
sides and at the top of the right iliac crest. Note those below the right lesser trochanter. 
This patient was injured on Oct. 7, 1944, by a shell fragment which caused a complete 
lesion at D-6. Sores over the sacrum and trochanters developed one month later. Two 
months after injury skin grafts were attempted on the trochanteric sores but they were 
unsuccessful. The patient was left on his back during this time and flexion contractures 
of the legs developed. The sacral decubitus increased in size. In July 1945, a pinch 
graft was attempted on the trochanteric sores but was only 25 per cent successful. The 
flexion contractures persisted, and a bilateral hamstring tenotomy was performed but 
btained was unsuccessful. This was later repeated and at that time it was found that the sciatic 
nerve and blood vessels of the lower extremities were bound up in scar tissue. They were 
second- mobilized. The patient has been up ima wheel chair since June 1945, but has never been 
ich the ambulatory in braces. The sacral sore is now healed and the trochanteric sores are mini- 
§ : mal in size. 
derlying 
ed with 
lepth of ficially placed spongy marrow spaces, and tive osteomyelitis with extensive necrotiza- 
all frag- some inflammatory resorption and atrophy tion of the osseous tissue and even what 
julation of the osseous tissue. From this mild amounts to potential sequestrum forma- 
Stage, there is a gradual step-up in various _ tion.”’ (Fig. 11.) 
vere re- specimens to extensive low-grade inflam- What is the sequence of events in these 
, whose matory invasion of the marrow spaces. patients which allows the pathological 
characterized by fibrous and vascular tissue change to develop? Marked weight loss 
tensive filling the marrow spaces, which have with accompanying soft-part atrophy be- 
-he soft become enlarged. In this tissue, some in- comes evident soon after the spinal cord 
tension flammatory cells are seen, most of which injury. The commonly complicating decu- 
erficial aremononuclear cells. Concomitant with bitus sore also forms within a short time. 
nent of encroachment on the marrow spaces by this The weight loss, the atrophy of the soft 
several inflammatory fibrovascular tissue there parts, the development of the decubitus 
mildest are progressive atrophy and resorption of with a low-grade infection, the anorexia 
| in in- the osseous tissue proper. Finally, in and digestive disturbances are all clinical 
b § 


super- some of the sections, one notes actual ac 





evidences of a malnourished state. Their 
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Fig.9. Good example of proliferative repair on the right following the healing of tro- 
chanteric sores by secondary closure. 

This patient was injured on Aug. 20, 1944, with a complete paralysis below D-?7. 
Sores over the sacrum and both trochanters developed three weeks after injury, increasing 
in severity until February 1945. They then remained static in spite of partial ambula- 
tion. An attempt at closure was made in July 1945 but was unsuccessful. Closure was 
accomplished in September 1945. The patient became completely ambulatory in braces 
in November 1945, and his genetal condition has improved markedly. Rather severe 
flexor spasm of the lower extremities is still present. 


correction and the restoration of adequate 
nutrition constituted one of the most 
difficult problems in the general medical 
care of these patients. It was observed 
that when the nutrition was improved the 
sores healed more easily or, if secondary 
closures were necessary, they were more 
successful (9). It seems quite probable 
that without the active medical and nursing 
care given to these patients in order to 
restore, maintain, or improve their nutri- 
tion, many would not have survived. Since 
they did survive, even in the presence of 
the severe sores with low-grade infections, 
the extensive erosive bone lesions which 
had not before been observed roentgeno- 
graphically have developed. 

It may be stated categorically that the 
most striking lesions have occurred in the 
patients whose decubitus sores persisted 
for the longest periods of time. With the 


development of the sore, the marked soft- 
part atrophy over the trochanter, and the 
routine in which the patient is turned 
from side to side, so that he is lying first 
on one trochanter and then on the other, 
direct pressure is exerted on the outer 


aspect of the trochanteric bone. The 
periosteum is soon affected by this pres 
sure and devitalized, exposing the cortex 
to the low-grade surface infection. The 
presence of the sore and the infection 
produces a local hyperemia. Following 
treatment, the sore may become relatively 
clean, with a granulating surface, but the 
hyperemia persists. The hyperemia and the 
infectious process lead to absorption of the 
surface trabeculae, which becomes greater 
and more extensive as long as the sore re 
mains unhealed. The extent of the erosion 
and the extent of the fibrovascular reactive 
change in the bone marrow are dependent 
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Fig. 10. In addition to the erosions this case illustrates the usual type of shaggy peri- 


osteal proliferation secondary to infection. 
type of periosteal proliferation. 


This was the only case in the series with this 


The patient was injured in November 1944, by a shell fragment, which caused an in- 
complete lesion of the cauda equina. He was in good condition when he entered the hos- 
pital but decubitus sores appeared five months after his injury. In February 1945, his 
nutritional state began to decline in spite of all therapeutic procedures, as repeated trans- 
fusions, intravenous amino acids, amigen, concentrated albumin, and plasma. The 
sores on the hips became worse. The patient has never been ambulatory in a wheel chair 
or braces. Dependent edema and ascites were noted when the hypoproteinemia was 
severe. The sores and surrounding tissues of the hips and thighs were heavily infected 
and purulent at all times. There was moderate adductor spasm. 


upon the degree of hyperemia and infec- 
tion. 

In this series of cases there were no joint 
lesions suggestive of the neuro-arthrop- 
athies. Although arthropathies do develop 


‘in non-weight-bearing joints such as are 


seen in the elbow and shoulder in tabes 
and syringomelia, it must be emphasized 
that the joints in paraplegia are not sub- 
jected to repeated trauma, as there is loss 
of motor control as well as sensation. In ad- 
dition, in the recumbent position the joints 
of the lower limbs are non-weight-bearing. 
However, in the general treatment of these 
patients one of the ultimate goals was to 
make them ambulatory in braces. This 
Was attempted as soon as their clinical 
condition permitted. An additional survey 


was made of 50 patients who were ambula- 
tory for various periods up to six months, 
most of them for at least four months. 
No disintegrative lesions suggestive of an 
arthropathy were observed. 

The only arthropathic change that has 
been observed is in the one case with a 
subcapital fracture due to severe flexor 
spasm. Here the femoral head is intact, 
but there are loose bony fragments lying 
free in the capsule, and the appearance is 
similar to that of a neuro-arthropathy 
(Fig. 12). 

It is interesting to speculate whether 
arthropathies will develop in the ambula- 
tory patients. It may be that, as they be- 
come more and more ambulatory, changes 
will be seen, since factors such as weight- 
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Low-power photomicrograph of biopsy 
showing the characteristic pathological 
changes. Note the granulation tissue overlying trabec- 
ulae in various stages of resorption. The cortex is 
completely gone. The fatty marrow has been replaced 
by fibrovascular tissue. 


Fig. 11. 
specimen 


bearing and anesthesia which favor the de- 
velopment of an arthropathy are present. 
With ambulation the joints will be exposed 
more frequently to trauma, even though 


the limbs are protected by braces. It will 
also be interesting to observe whether there 
will be any atrophy of bone such as occurs 
in the metatarsal heads in anesthetic lep- 
rosy. Here there is no infection, but the 
heads and shafts are subjected to direct 
pressure in the absence of sensation. They 
disappear while the phalanges remain 
(10). Further follow-up on these patients 
at stated intervals would seem to be indi- 
cated. 

The nature of the underlying cause for 
the development of the soft-tissue ossifi- 
cations is not clear nor is it fully under- 
stood. The question of trauma to the soft 
tissue has been noted by previous writers, 
and there is some evidence to support this 
contention. As mentioned above, calcifi- 
cation in the soft tissue around the elbow 
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developed in twenty days after know, 
trauma in one of Brailsford’s cases. Delano 
(11) has recently discussed the relationship 
of the trophic control of nerves to bone and 
joints as against trauma as a cause of the 
arthropathies. He feels that the majority 
of evidence favors trauma and reports one 
case of extensive ossification about the 
right hip in a case of paraplegia. The 
paraplegia had been present for fifteen 
years and the patient was always turned 
on the right side, and never, or very rarely, 
on the left. This subjected the right hip 
to trauma and pressure. 

Since these patients are completely de- 
pendent from the moment of injury, it is 
conceivable that trauma to the soft tissues 
may occur. They do not have normal 
sensation and must be moved frequently, 
Early in the disease they may have been 
handled roughly or treated clumsily. With 
this type of handling, the soft tissues may 
have become traumatized. Whether un- 
recognized hematomas have formed at the 
sites of injury in the soft parts and have 
acted as a basis for the deposit of calcium 
cannot be said, but this is a possibility. 

On the other hand, the neurogenic in- 
fluence in the development of the soft- 
tissue ossifications cannot be disregarded 
because of their high incidence in neuro- 
logic disorders. Even though the factor 
of trauma may be an important one, it 
may not be the only one. The develop- 
ment of traumatic myositis ossificans in the 
injured limbs of the thousands of war 
casualties in the absence of neurologic dis- 
orders was certainly infrequent, while 
soft-tissue ossifications without definite 
known trauma are quite frequent in the 
group of cases which we are discussing. As 
has been pointed out by Delano, the exist- 
ence of true trophic nerves has not been 
proved; yet these patients do have evr 
dence of disturbance of the autonomic 
nerve supply below the level of the lesion. 
It may be that trauma to the connective 
tissues acts as an accessory or trigger fac- 
tor in the development of the ossifications 
when there is a disturbance in the nerve 
supply. 
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Fig. 12. Bony fragmentation at the site of a left subcapital fracture, suggest- 
ing an arthropathic joint; erosive changes of both trochanters, and soft-tissue ossi- 
fications adjacent to the tops of the trochanters. 

This patient was struck in the back by a shell fragment on June 11, 1944. This 
produced a complete paralysis with the level at D-5. Within one and a half 
months bilateral! trochanteric sores had developed. A sacral sore appeared a short 
time later and became healed only about 16 months after injury. The trochanteric 








sores were still unhealed in January 1946, but had shown gradual improvement and 
at that time were only minimal in size. Because of severe flexor spasm, the patient 
had been up in a wheel chair for only short periods of time and had never been am- 


bulatory in braces. In December 1945, a subcapital fracture of the neck of the left 
femur was discovered during a survey for bladder stones. 


With severe trauma there is a marked 
catabolic phase, as evidenced by prolonged 
negative nitrogen and calcium balances 
beginning shortly after the onset of injury 
(12). Although the values of serum cal- 
cium are not increased significantly, there 


‘is increased calcium excretion in the urine. 


The deposition of calcium in mesenchyma- 
tous tissues tends to occur when the normal 
metabolism is lowered (13). Does the loss 
of the normal nervous control to trauma- 
tized or normal connective tissue lower 
the normal metabolic level so that the 
mobilized calcium may be deposited ? 

As noted above, the earliest lesion ob- 
served is the deposit of amorphous calcium 
in the connective-tissue interstices of the 
muscles, ligaments, tendons, and joint 
capsules, or overlying the periosteum or 


at the sites of the muscle attachments to 
the skeletal bones. As a rule, the ossifica- 
tion takes place directly in the calcified 
area of the connective tissue without the 
preformation of cartilage, although there 
is one case reported with precartilage 
formation (1). 

Soule (14) believes that the early amor- 
phous calcium deposit as observed in the 
roentgenograms of these cases is actually 
amorphous bone similar to callus. How- 
ever, without histologic proof this cannot 
be positively assumed. Whether it remains 
as calcium in an amorphous state or de- 
velops into bone depends upon the pres- 
ence of an adequate blood supply to the 
calcium mass. 

In some cases there are rather extensive 
ossifications in the soft tissues adjacent to 
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areas of severe erosion. The inflamma- 
tory hyperemia must involve this whole 
general area, instead of being sharply 
limited to the area directly over the 
erosion. In the presence of hyperemia, 
decalcification usually occurs, and with a 
diminished blood supply calcium is laid 
down. What are the underlying factors 
which allow these ossifications to develop 
so close to an area of hyperemia? It is 
difficult to offer an adequate explanation 
for this paradox. Since there is evidence 
that the ossifications are present relatively 
early after the spinal cord injury, it may 
be that they are formed before the hypere- 
mia of the area reaches its full develop- 
ment. After their formation the general 
hyperemia may not be extensive enough 
for their resorption. 


SUMMARY 


1. The erosive bone lesions and the 
soft-tissue ossifications which were ob- 
served in a survey of 99 cases of paraplegia 
have been described. Although they fre- 
quently occur in the same individuals, it is 
to be emphasized that etiologically they are 
unrelated. 

2. The erosive lesions develop where 
soft tissue over bony prominences, as the 
trochanters, becomes devitalized. Patho- 
logically this is evidenced by a subacute 
and chronic infection of the tissue over- 
lying the bone, with extension to the 
superficial layers of bone. This leads to 
resorption of the cortex and underlying 
trabeculae. The bone marrow is replaced 
by fibrovascular tissue which accompanies 
the low-grade inflammatory process. 

3. The factors relating to the formation 
of the soft-tissue ossifications have been 
considered. Although soft-tissue trauma 
may play an important role, the neurogenic 
influence cannot be disregarded. 

Nore: The authors are indebted to Dr. A. B. 
Soule, Jr., for his many valuable suggestions, to Dr, 
HH. L. Jaffe for his kindness in examining the patho 
logical material, to Dr. S. L. Meltzer for the use of 
some of his material, and to Capt. E. Ernst, Jr., for 
conducting part of the survey. 


131 Linwood Ave., Buffalo 9, N. Y. 
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DISCUSSION 


Paul C. Swenson, M.D. (Philadelphia, Penna.): 
Dr. Heilbrun deserves a great deal of commenda- 
tion for having made such an interesting and com- 
plete study of this unusual sequela in paraplegics. 
Apparently, more cases of this sort have been seen 
than during the First World War and they merit a 
rather complete analysis and study. The present 
description has been very complete and requires 
little comment or addition. 

I would like, however, to discuss very briefly some 
of the points in the etiology. Just what should allow 
for this mobilization of calcium from the eroded bone 
and its redeposition in the soft tissues overlying it 
is a most intriguing question. For a number of years 
I have been interested in the bone thickening under- 
lying the soft tissues where varicosities are found. 
Usually a diffuse condensation of the cortex develops, 
particularly when infection has supervened in the 
soft tissues containing the varices. In the poorly 
nourished tissues ulcers quickly develop, with sub- 
sequent infection, and I have seen a condition al- 
most identical with what has been shown today 
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develop in just this situation. In order to have 
mobilization of calcium, one must have an intact 
blood supply. In the earlier stage of this condition, 
Dr. Heilbrun has shown that we have a hyperemia. 
This would account for the early mobilization of the 
calcium. Later, there is a decreased blood supply, 
which brings about a fibro-osseous reaction pay 
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responsible for the eventual bone production. 
Trauma, of course, plays an important role, as well 
as the lowering of the local metabolism. 

As stated by Dr. Heilbrun, the neurogenic factor 
may be the primary one, followed by the others 
later. Further study is obviously required for an 
understanding of this particular situation. 





High-Intensity Radiation from 


Beryllium-Window X-Ray Tubes' 
T. H. ROGERS 
Springdale, Conn. 


HE LOW ATOMIC number and low den- 
sity of beryllium give it the lowest 
absorption coefficient of any material 
which might, by virtue of other suitable 
physical characteristics, be employed for 
windows in x-ray tubes. The first use of 
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Fig. 1. 


but in an internal hood surrounding the 
target, the purpose of which was to prevent 
the bombardment of the tube walls by 
secondary electrons. Beryllium windows 
permit such hoods to shield completely 
against electrons while absorbing the x-ray 





Beryllium-window tube providing 40-degree x-ray beam. 


a a a 





(Courtesy Machlett Labora- 


tories, Inc.) 


beryllium plates for such a purpose appears 
to have been in Germany, and shortly 
thereafter in this country, in the early 
1930’s, when they were used, not as win- 
dows in the external envelope of the tube, 


1 From the Engineering Department, Machlett Laboratories, Inc., Springdale, Conn. 


beam to a negligible extent. There is, of 
course, no requirement that such windows 
be vacuum-tight, as is the case in the ex 
ternal envelope. 

The development of malleable beryl 
Presented at the 


Thirty-second Annual Meeting of the Radiological Society of North America, Chicago, IIl., Dec. 1-6, 1946. 
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lium (1) and the production therefrom of 
thin vacuum-tight sheets led to the first 
commercially produced tubes with vacuum- 
tight beryllium windows in the external 
envelope, as reported by Machlett (2) in 
1942. These tubes were designed pri- 
marily for x-ray diffraction work, having 
targets of special materials, such as molyb- 
denum, cobalt, copper, iron, or chromium. 
The beryllium window was sought for such 
tubes in order to reduce to a minimum the 
loss of intensity due to absorption in the 
window of the characteristic radiation of 
the target material, which is of relatively 
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difficulties involved in the fabrication of 
vacuum-tight beryllium windows increase 
many-fold, particularly in the operation of 
brazing the windows in a permanently 
vacuum-tight manner to a suitable base for 
incorporation into the tube envelope. 
Nevertheless, the necessary technics have 
been perfected, and tubes with beryllium 
windows admitting a 40-degree solid angle 
cone of rays (Fig. 1) have now been avail- 
able for some time (6). 

As indicated above, such tubes were first 
developed to meet the needs of certain 
special radiographic applications, arising 





2.0 2.4 28 32 3.6 40 a4 


WAVE LENGTH- ANGSTROM UNITS 


Fig. 2. 


Calculated intensity-wave-length distribution of x-radiation at 50 kv., 


(A) filtered by 1 mm. Beryllium; (B) filtered by 1 mm. Aluminum; (C) filtered by 
1 mm. Pyrex glass. Intensity expressed in terms of ionizing power. 


long wave length, particularly in the case 
of the lower atomic number materials like 
cobalt, iron, and chromium. In these and 
other tubes (3) designed primarily for dif- 
fraction studies, the window may be 


_ quite small, since only a narrow pencil of 


rays is employed. 

The advantages of this low-absorption 
window for other applications were soon 
recognized, and these so-called ‘‘diffraction 
tubes” were used advantageously in such 
special radiographic procedures as micro- 
radiography (4, 5) and the checking of 
spot-welds of thin aluminum sheets. In 
some of these applications, a wider beam 
had to be employed to cover larger areas 
than was possible with the diffraction 
tubes, and a larger window was therefore 
required. As the size is increased, the 


principally in connection with the war ef- 
fort. It is natural to inquire whether they 
offer possibilities for advantageous use in 
the medical field, as well as in other indus- 
trial applications. To arrive at an answer 
to this inquiry, it is desirable to investigate 
the nature of the radiation obtainable from 
the tubes, both qualitatively and quantita- 
tively. 

The “‘quality’’ aspect of this radiation 
can probably be explored most readily by 
means of calculations based on Kramers’ 
formula (7) for the energy of x-ray emis- 
sion at all wave lengths throughout the 
continuous spectrum. The _ intensity- 


wave-length distributions for x-rays gener- 
ated at 50 kv. and modified by absorption 
by a 1 mm. thickness of beryllium, alumi- 
num, and Pyrex glass, respectively, have 
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Calculated intensity-wave-length distribution of x-radiation at 60, 50, and 30 
kv. Window thickness 1 mm. 
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Fig. 4. Absorption curves for output of beryllium-window tube at 50 kv., with aluminum 
and beryllium filters, respectively. 


been thus calculated (6), with results as of the radiation making up the total inten- 
plotted in Figure 2. The intensities are in sity. It will be noted that a major propor- 
terms of energy absorbed in air, expressed tion of the radiation obtainable from the 
in arbitrary units, and are thus approxi- beryllium-window tube consists of wave- 
mately proportional to roentgens per min- length components which are entirely 
ute. These plots indicate, to some degree eliminated by a window of Pyrex of 
of approximation at least, the relative im- aluminum of equal thickness. An ap 
portance of each wave-length component proximation of the relative total intensities 
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in the three cases may be obtained by 
integrating the areas under the three 
curves, giving proportions as follows: 
Beryllium, 100; Pyrex, 7.9; Aluminum, 
4.9. 

The relationship between voltage and 
wave-length distribution is indicated by a 
similar calculation for 60, 50, and 30 kv., 
respectively, with results as plotted in 
Figure 3. These curves show the relative 
outputs for a beryllium window 1 mm. 
thick and a Pyrex glass window 1 mm. 
thick at the three voltages. Integration of 
the areas under the respective curves indi- 
cates the following relative total intensities: 


50 kv. 


787% 
Pp - 
6.2% 


7.9% 


30 kv. 
40% 
1.9% 


4.8% 


60 kv. 
100% 
9.8% 
9.8% 


Beryllium 
es tcsis. diy: «0. 
. Pyrex 
—_ Beryllium 
The physical measurement of the actual 
intensity in roentgens per minute of radia- 
tion containing wave-length components 
in the range admitted by the beryllium 
window presents certain difficulties not 
encountered in ordinary dosage measure- 
ments. The type of low-voltage chamber 
devised by Taylor and Stoneburner (8), 
used in the manner described by them for 
measurement of ‘“Grenz rays,”’ constitutes 
a suitable standard of accuracy in such 
dosimetry. Smaller chambers of the closed 
type, desirable for the sake of convenience 
in routine measurements, introduce con- 
siderable error unless adequate precautions 
are taken in their design and construction 
to avoid appreciable absorption in the wall. 
Trout and Atlee (9, 10) made measure- 
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ments of the output of experimental beryl- 
lium-window tubes using the Victoreen 
thimble chamber. Their reports include 
only absorption curves showing percent- 
ages rather than absolute values. It is 
apparent that dosage values determined in 
this way will be in considerable error due 
to absorption in the chamber wall. The 
extent of the error is indicated by the sub- 
sequent work of Victoreen, Atlee, and 
Trout (11), which showed that at a wave 
length of 1.5 Angstréms, the Victoreen 
chamber gives a reading of only 50 per cent 
of the actual dosage. They describe an 
experimental chamber of beryllium, show- 
ing an error of 10 per cent at 1.5 Angstréms. 
Inasmuch as a major proportion of the 
radiation is at wave lengths greater than 
1.5 Angstréms (see Fig. 2), even greater 
errors can be expected when measuring such 
radiation with chambers of these types. 

The ‘‘mesh’” chamber described by 
Quimby and Focht (12) for dosage meas- 
urements for ‘“‘contact therapy”’ apparatus 
should give results of suitable accuracy 
with this radiation. Braestrup (13) has 
constructed a somewhat similar chamber 
employing extremely thin films of nylon 
coated with graphite, which is reported to 
give results comparable with the standard. 

Measurements made by Braestrup (13) 
of the output of the large-beryllium- 
window tube described above, by means of 
the Taylor and Stoneburner chamber, pro- 
vide a quantitative as well as qualitative 
indication of the intensity obtainable. 
The measurements are tabulated below, 
and the corresponding absorption curves 
are plotted in Figure 4. 
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Fig. 5. 
40-degree x-ray beam. 
tories, Inc.) 


The value given for 2 cm. target distance 
is calculated from the measurement at 10 
cm. by applying the inverse-square law and 
correcting for absorption in the intervening 
air on the basis of absorption per cm. at a 
10 cm. distance. There is a certain 
amount of indeterminable error in both of 
these corrections, due to the focal spot be- 
ing of finite size and due to the continuous 
change in quality with added air filtration, 
but the two elements of error are in oppo- 


site directions and tend to cancel each 
other. 

Tubes of the type described are capable 
of operation at any voltage up to 50 kv., 


and with currents up to 50 ma. The 
properties of beryllium, in addition to af- 
fording minimum loss of radiation by 
absorption, permit locating the window 
very close to the focal spot, which would 
not be feasible with any other low-absorp- 
tion material such as Lindeman glass, bub- 
ble type glass, or aluminum foil, because of 
the heating involved if high energies are to 
be used. Hence, a target distance of 2 cm. 
to the outer surface of the window becomes 
possible. On the basis of the output data 
of the above table, an intensity of 2,330,000 
roentgens per minute is obtainable at this 
distance, with 50 ma. at 50 kv. 

This high roentgen intensity, being so 
far in excess of values commonly encoun- 
tered, suggests many intriguing possibili- 
ties. Numerous experiments have been 
performed on sterilization by x-rays. 
Those of Clark (14) and of Wyckoff (15) 


Shock-proof tube with beryllium window; 
(Courtesy Machlett Labora- 
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agree with many others in showing a log. 
arithmic death rate for bacteria subjected 
to large dosages. The dosages for com- 
plete sterilization have seemed, in the past, 
to be such as to preclude such processes on 
a commercial basis. The availability of 
dosage rates in the order of 2,000,000 r per 
minute can greatly facilitate such experi- 
ments and would render commercial utilj- 
zation definitely feasible, at least for cer- 
tain materials of high value. Examples of 
such applications are provided by recent 
experiments by Clark (16), which indicate 
definite success in the preparation of vac- 
cines by the irradiation of bacterial sus- 
pensions, the bacteria being killed while 
the antibodies remain unaffected in the 
very short time required for the lethal dose 
with this type of tube. Other possibilities 
are the sterilization of suture material that 
cannot be subjected to sufficient heat to 
accomplish sterilization, and the steriliza- 
tion of a wide variety of food products 
without subjecting them to flavor-destroy- 
ing temperature. 

Of more direct interest in the radiological 
field are the therapeutic possibilities of this 
new tool. While a dosage rate of 2,000,000 
r per minute can hardly be used directly for 
treatment purposes, nevertheless an infinite 
number of possible combinations of volt- 
age, milliamperage, distance, and filtration 
make available a wide range of dosage 
rates and depth dose factors, making such 
equipment adaptable for applications rang- 
ing from intracavity therapy to so-called 
“Grenz” ray therapy, including also the 
normal skin therapy applications. 

For intracavity irradiation, which is 
usually done with so-called ‘‘contact” 
therapy apparatus, the compact shock- 
proof form of the tube, as illustrated in 
Figure 5, lends itself to the procedure of 
introducing into the cavity a field-defining 
tunnel or cone through which radiation 
from a distance of 10 cm., more or less, can 
be directed to the area to be treated, as 
indicated in Figure 6. The size of the 
cone employed need be no larger than the 
lesion to be treated. By proper selection 
of voltage, depth dose could be minimized 
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to any required degree, at least to the same 
extent as is accomplished with contact 
therapy, which depends on a very short 
target distance so that diminution in depth 
dose is partly dependent on the inverse- 
square law. Adequate studies of dosage 
rates and depth dose factors as a function 
of voltage, distance, and filtration will of 
course have to be made before such tech- 
nics can be established. 

For therapy of most skin disorders, the 
work of Andrews and Braestrup (17) indi- 
cates a definite advantage in employing 
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atherapeutic medium. Beryllium-window 
tubes are ideally suited to the generation of 
such rays, without involving the fragility 
of previous Grenz ray tubes with their 
windows of Lindeman glass or very thin 
bubble-like glass. Inasmuch as operation 
may be at any desired voltage from 3 to 50 
kv., possibilities of large scope exist for 
extending or improving on past technics in 
this field. Thus, in the therapeutic field, 
a single unit having sufficiently wide versa- 
tility to enable it to handle skin therapy, 
intracavity therapy, and Grenz ray therapy 























Fig. 6. Suggested arrangement for intracavity therapy. 


kilovoltages considerably lower than earlier 
common practice, together with consider- 
able filtration, so as to obtain quite homo- 
geneous radiation of optimum penetration. 
Such technic requires a high milliamperage 
to obtain a reasonable dosage rate. The 
possibility is indicated that even lower 
voltages with higher milliamperage, such 
as are permissible with the presently avail- 
able beryllium-window tubes, may result 
in optimum conditions for most such treat- 
ments. Thus another fruitful field for 
exploration is extended by these tubes. 
The range of radiation designated as 
“Grenz”’ rays (18), usually considered to 
consist of radiation generated at from 3 to 
12 kv., has found a degree of acceptance as 


may be developed employing a tube of this 
type. 

The potentialities of radiation of the 
nature obtainable from such tubes in the 
field of biological research, of direct and 
indirect interest to the medical profession, 
merit investigation by biophysicists and 
biochemists. The large dosage rates, eas- 
ily controllable over a very wide range, 
present opportunities in that field too 
numerous to mention. 

Outside of the medical and biological 
fields, opportunities for research and exper- 
iments in industrial fields are endless. X- 
ray photochemistry, wherein the nature of 
materials is altered by exposure to x-rays 
can be explored on a much wider basis than 
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heretofore, now that a 2,000,000 r per 
minute source of rays is available. One 
example that naturally suggests itself is the 
possibility of assisting the research which 
is a necessary part of the atomic energy 
development program. Materials to be 
employed in atomic power plant engineer- 
ing must be investigated as to their ability 
to withstand intense radiations of various 
sorts. Of the types of radiation involved, 
gamma rays are the most penetrating and 
probably present the greatest problem. 
Inasmuch as the effects of x-rays and 


gamma rays on material are similar, pro- 
ducing ionization which results in obser- 
vable changes, the effect of very intense 
radiation on small samples of any desired 
material can be studied with extreme sim- 


plicity with such apparatus. A very in- 
teresting type of photochemical reaction, 
reported by Pough and Rogers (19), is the 
change in the color of certain gem stones 
when subjected to the radiation from these 
tubes for relatively short periods. Pale 
yellow sapphires have been turned to a 
brilliant orange by a five-minute exposure. 
Clear lavender specimens of spodumene 
have changed to a brilliant green, identical 
in appearance with the rare hiddenite 
variety. Another photochemical effect, 
of immediate interest to the medical pro- 
fession, is the decomposition of sulfa drugs 
by x-rays. This reaction has been ob- 
tained and is being quantitatively studied 
by Clark (16), following clinical observa- 
tions that patients who were given both 
sulfa drugs and x-ray therapy experienced 
no desirable effects from the former. 
Clark (16) has also found that, with the 
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Schematic view in section of beryllium-window tube providing 180-degree solid angle x-ray beam. 


intense radiation obtainable with beryl- 
lium-window tubes, unknown materials 
can readily be analyzed as to chemical 
composition, both qualitatively and quan- 
titatively, by spectroscopically analyzing 
the secondary characteristic fluorescent 
x-rays generated in a sample. With this 
primary source, the secondary rays are 
strong enough to be analyzed by a simple 
crystal spectrometer without any unusual 
arrangements. 

To summarize, beryllium-window tubes 
now available provide a beam as wide as 
the usual diagnostic tube, namely, 40- 
degree solid angle cone, with the outer sur- 
face of the window approximately 2 cm. 
from the focal spot. Operating at maxi- 
mum capacity of 50 ma. at 50 kv., such 
tubes make available a dosage rate in the 
order of 2,000,000 roentgens per minute at 
the window. The scope of possible appli- 
cations for such tubes is at present rela- 
tively unexplored, but many promising 
possibilities suggest themselves in the 
fields of sterilization, intracavity therapy, 
skin therapy, biological research, and 
photochemical research. Further explora- 
tions in these fields will necessitate many 
measurements of this “‘soft’’ x-radiation, 
for which some of the conventional dosage 
measuring devices and methods are not 
suitable. A caution should be registered 
to the effect that, in the calibration of such 
apparatus, the usual bakelite thimble 
chambers should not be employed. Cali- 
bration must be carried out by one familiar 
with the properties of this kind of radiation 
and the special problems associated with 
its dosimetry. 
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To attempt to look a bit into the future, 
it can be anticipated that processes may be 
developed to utilize the extremely high 
intensity of ionizing power which beryl- 
lium-window tubes make possible, for 
sterilization or for the production of various 
photochemical reactions. In such cases, 
it will be desired to process the largest pos- 
sible volume of material in the shortest 


possible time. Still higher currents and 
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narrow beam taken out from the diffraction 
tube, in the form of a 12-degree solid angle 
cone, includes only about 0.5 per cent of 
the total. The 40-degree beam of the 
newer tubes takes in about twelve times 
more, but that is still only about 6 per cent 
of the total. 

A tube of new design previously de- 
scribed by the author (6) and constructed 
on an experimental basis makes all of the 


























Fig. 8. Diagrams of focusing obtained with domed window tube at various 
positions of the window with reference to the anode. (Actual pin-hole focal- 
grams compared with schematic diagrams of electron trajectories.) A. Maxi- 


mum spacing produces “‘ring’’ focus. 


B. Somewhat closer spacing produces 


circular focus of large size. C. Spacing adjusted to produce minimum size 
focus. D. Still closer spacing again results in “‘ring’’ focus. 


voltages will be advantageously employed 
for still greater intensities. It will also be 
desired to utilize all of the radiation gen- 
erated at the focal spot, not merely the 
relatively narrow beam required for most 
diagnostic and therapy applications. The 
radiation given off from the focal spot radi- 
ates in all directions with essentially equal 
intensity throughout the 180-degree solid 
angle subtended by the target face. The 


radiation available for use in the continu- 
ous processing of materials. The princi- 
ples of this design are shown in Figure 7. 
The window takes the form of a dome into 
which the anode protrudes. The filament 
is in annular form surrounding the anode 
and located in a plane behind the plane of 
the target face so that it does not cast a 
shadow in the hemisphere of radiation. 
The dome is at cathode potential, and the 
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resultant electric field in the space between 
dome and anode is such that the electrons 
from the filament describe trajectories 
which terminate on the target approxi- 
mately as indicated in the diagram in 
Figure 8. 

The formation of such a dome of the 
malleable beryllium referred to above has 
been proved to be technically feasible, 
though not yet reduced to commercial 
practice. The completion of a commercial 


design awaits indication of a form properly 


Fig. 9. 
x-ray beam. 


suitable for desirable processes which are 
yet to be developed. An experimental 
model has been constructed operable with 
a load of 100 ma. at 60 kv. (Fig. 9). Ex- 
trapolation of the intensity measurements 
tabulated above indicates an intensity of 
approximately 5,000,000 roentgens per 
minute, which would be available over an 
area of approximately 25 sq. cm. The 
uses that can be made of radiation like 
that are not likely to go long unexplored. 


Machlett Laboratories 
Springdale, Conn. 
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DISCUSSION 


K. W. Stenstrom, Ph.D. (Minneapolis, Minn): 
Many years ago we searched for suitable window 
material for x-ray tubes when very soft (long wave 
length) radiation was studied, and we had a great 
deal of trouble finding anything useful. We looked 
at the periodic table of the elements and wished that 
beryllium were available. Now it is finally pro 
duced in thin sheets and it is the ideal material. 
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Per unit of weight it absorbs about ten times less 
of the soft x-rays than air; and it thus permits 
radiation of long wave length to pass out from the 


tube. 
Beryllium, being a metal, can furthermore tolerate 


a great amount of heat and the window can, there- 
fore, be placed close to the anode where the intensity 
of radiation is extremely high under the conditions 
mentioned by the essayist. The short anode-window 
distance, as well as the low penetrability of the rays 
makes it difficult to obtain accurate measurements. 
It seems important, therefore, that special measuring 
instruments should be designed and recoimended 
for use when the new tubes are being sold. 

The new tubes offer several evident advantages 
over any previously available. For one thing, they 
can be used over a wide x-ray range, from a very low 
half-value layer to a relatively high one. One tube 
can be used for both Grenz-ray therapy and contact 
therapy, and can thus replace two types of tube. 

Other purposes for which these new tubes can be 
used have already been mentioned, but it may be 
well to emphasize the advantages they offer for ir- 
radiation of bacteria and chemical compounds. 
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The tremendous intensity will, in a relatively 
short time, produce reactions which have been very 
difficult to obtain in satisfactory quantities. It will 
become much easier to study the changes produced, 
and it seems probable that some of the products will 
become of practical importance. It must, however, 
be remembered that the intensity changes very 
rapidly, so that the upper layer of the irradiated ma- 
terial will receive much more exposure than the 
lower portion if it is of any appreciable thickness. 

It is an unsettled question whether nearly mono- 
chromatic radiation would be of value for therapy. 
These new tubes offer an opportunity to determine 
that experimentally. The intensity is high enough 
so that treatments could be given with a narrow 
wave-length range if suitable target and filter ma- 
terial were selected. It may, for instance, be of im- 
portance to use the characteristic radiation of iron, 
even though the penetration of this radiation is so 
slight that it could not be applied to any appreciable 
depth in the tissues. 

The dome type tube, which evidently is not yet 
completely developed, will undoubtedly have great 
usefulness for therapy in the future. 








Low-Absorption Roentgen-Ray Measurements 


from 500 to 1,000 Kilovolts' 


E. D, TROUT and Z. J. ATLEE 
Chicago, Ill. 


ARLIER papers (1, 2) by the authors 
have reported on low-absorption 
roentgen-ray measurements from 10 to 400 
kv. In these cases, the extremely low 
absorption was made possible by special 
beryllium-window permanently evacuated 
tubes. This paper reports an extension of 
this work to voltages of 500 to 1,000 kv. 
Roentgen-ray tubes for voltages above 400 
kv. usually have not had a glass window for 
the useful beam of x-rays; rather their exit 
has been through the wall of a metal anode 
extension chamber of some sort. This has 
resulted in high inherent filtration for such 
tubes and made it especially desirable to 
obtain physical data at voltages up to 1,000 
kv. from a tube having essentially zero 
filtration. 


BERYLLIUM-WINDOW MILLION-VOLT TUBE 


About a year ago it became possible to 
obtain the desired data, as a result of the 
experimental construction of a sealed-off 
multisection million-volt tube with a beryl- 
lium window for the reflected beam. The 
tube used is shown in Figure 1 and aside 
from the beryllium window is the standard 
million-volt tube as used extensively with 
the 180-cycle resonant transformer in a 
freon-filled tank. The details of this 
unit have been described elsewhere (3), and 
more recently a two-million-volt unit of 
the same fundamental design has beén pro- 
duced (4). 

Details of the design of the beryllium- 
window assembly and water jacket, to- 
gether with some detail of the tube itself, 
are shown in Figure 2. The water jacket 
for cooling the anode wall and target is 
soldered to the window in such a fashion 
that the only absorption for this part of the 
reflected beam is the beryllium window. 


In the standard tube the inherent filtration 
would be the copper wall of the anode, the 
water, and the two brass jackets, for a 
total of approximately 6 mm. copper equiv- 
alent. (This is indicated in Figure 2 as 
filtration of the standard tube.) The in- 
herent filtration of the beryllium-window 
tube is only 3 mm. of beryllium, which wil] 
be shown later to be equivalent to about 
0.05 mm. of lead. The beryllium window 
used was 11/4 in. in diameter and with 
some loss for the soldering fillet gave a 
coverage of a 50 cm. diameter circle at one 
meter, which was more than ample for all 
the measurement work as well as radio- 
graphic results reported on elsewhere (5). 

As mentioned previously, this tube be- 
came available nearly a year ago, and the 
measurements to be reported were made at 
that time. Since then the tube has been 
used for other work, and its performance has 
left nothing to be desired. 


ROENTGEN-RAY MEASUREMENTS 


All the measurements were made with 
a Victoreen condenser type thimble cham- 
ber at 100 cm. distance and tube currents 
varying from 0.1 to 3.0 ma. The kilo 
voltage was varied at will throughout the 
500 to 1,000 kv. range without incident. 
Because of filament limitation by space 
charge, a maximum of 1.0 ma. at 500 kv. 
was used. Absorption data were taken in 
both copper and lead, since these are the 
materials normally used as filters at these 
voltages. 

In Figure 3, curves are plotted for trans- 
mission data for copper. It will be noted 
that for voltages up to 750 kv., a few tenths 
of a millimeter of added copper drops the 
output rapidly. This, of course, is the 
measure of the soft radiation present be 


Presented at the Thirty-second Annual Meeting of the Radiological Society of North America, Chicago, 


Ill., Dee. 1-4, 1946 


604 





filtration 
10de, the 
Ss, for a 
er equiv- 
ure 2 as 
The in- 
-window 
hich will 
to about 
window 
nd with 
gave a 
e at one 
e for all 
S radio- 
re (5). 
ube be- 
and the 
made at 
as been 


ance has 


rs 

de with 
> cham- 
“urrents 
1e kilo- 
out the 
icident. 
y space 
500 kv. 
aken in 
are the 
it these 


r trans- 
> noted 
- tenths 
ops the 
is the 
ent be- 


Chicago, 


Vol. 48 


cause of the beryllium window. At 1,000 
kv., the slope of the curve is quite flat, dif- 
fering little from the curve taken with the 
conventional type of tube, indicating little 
advantage for the beryllium. This is 
probably due to the fact that the mass 
absorption coefficients of all elements 
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lead is presented in Figure 4. It will be 
noted that at 1,000 kv. for zero added fil- 
tration the half-value layer is 1.1 mm. of 
lead. In the conventional million-volt 
tube it is 1.9 mm. of lead. 

Figure 5 shows the half-value layers ob- 
tained throughout the 500-kv. range of the 
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Figs. l and 2. Beryllium-window million-volt tube and cross-sectional view showing beryllium- 
window construction. 


approach each other at wave lengths of this 
order. It serves to emphasize the point 
that in such a tube the thickness of the 
window is more important than the ma- 
terial from which it is made. ‘This sug- 
gests the building of a tube with a thinner 
window, perhaps by similar water jacket 
construction with the anode copper exten- 
sion wall milled very thin. 

A similar set of transmission curves for 


measurements. At 500 kv. the half-value 
layer of 0.04 mm. of lead certainly indi- 
cates soft radiation. 

A comparison of transmission values 
for lead and copper throughout the 500-kv. 
range is shown in Figure 6. Here again 
approach to equality of mass absorption 
coefficients at the shorter wave lengths is 
illustrated. 

Some idea of the r/min. output actually 
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obtained from this tube can be had from 
Figure 7. At 1,000 kv. and 3 ma., which is 
full-load rating, and at the usual treatment 
distance of 50 cm., the output would be 
264 r/min. To give some idea as to the 
intensity of the radiation present at the 


High-voltage, low-initial-absorption roentgen-ray transmission for lead. 


closest distance possible for irradiation of 
small samples, which would be about 2 cm. 
in contact with the beryllium window, by 
inverse-square-law calculation we would 
have 2,500 * 66 (r/min. at 3.0 ma.), of 
165,000 r/min. A beam of this intensity 
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Fig. 5. Half-value layers in lead with low initial absorption for 
voltages of 500 to 1,000 kv. 
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Fig.6. Per cent transmission through 1 mm. copper and 1 mm. lead 
for voltages of 500 to 1,000 kv. 


might be of interest for biological experi- 
mentation. 

By calculation from Figure 3, Figure 8 
provides the necessary graph for determin- 
ing the inherent filtration in lead of any 


x-ray tube operating in the range of 500 to 
1,000 kv. with a measurement of only the 
half-value layer in lead. The significance 
of this method of determining the inherent 
filtration has been amply covered in the 
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Fig. 8. Graph for determining inherent filtration from half-value layer in lead 
for voltages of 500 to 1,000 kv 


previous papers referred to. Earlier work SUMMARY 

of Taylor and Singer (6), Behnken and 1. A million-volt sealed-off multisec- 
Nitka (7), and Thoraeus (8) should be tion tube with beryllium window is de- 
mentioned as contributing to the subject. scribed. 
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2. Roentgen-ray data obtained from 
the tube on the reflected beam for a volt- 
age range of 500 to 1,000 kv. are presented. 

3. A graph is given for determining 
inherent filtration of any roentgen-ray 
tube operating at as high a voltage as 500 
to 1,000 kv. when only the half-value layer 
in lead and operating voltage are known. 

4. The conclusion is reached that beryl- 
lium windows are indicated for tubes oper- 
ating up to 750 kv., but that at 1,000 kv. 
and higher the emphasis should be placed 
on a “thin window”’ rather than its com- 
position. 

Construction of a two-million-volt tube 
with thinner beryllium window is under 
way for measurement in the range of 1,000 
to 2,000 kv. It was hoped that results ob- 
tained with it could have been included in 
this paper, but unforseen difficulties pre- 
vented. 


Note: We wish to acknowledge the valuable as- 
sistance of R. M. Gager and C. H. Mellor with the 
measurements. We are also greatly indebted to J. 
Illingworth for construction of the beryllium-window 
anode for the tube. 


General Electric X-Ray Corporation 
Chicago 4, Ill. 
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DISCUSSION 


Lauriston S. Taylor, Ph.D. (Bethesda, Md.): 
This paper by Mr. Trout and Mr. Atlee is very nicely 
done indeed. We have been hoping in our own lab- 
oratory to do a job like this for a long time, because 
we have felt the real need for it, and I am sure that 
it is going to be particularly useful in this high- 
voltage x-ray region. Here, for various reasons, it is 
necessary to have rather massive and complicated 
target structure areas and the x-rays, after they pass 
through these variable windows, may be considerably 
changed both in their quality and their intensity. 
Such target mountings can be pretty formidable 
affairs for various constructional reasons, and, be- 
cause of the softening and reduction of the x-ray out- 
put, it is necessary for economic reasons that we avoid 
adding any unnecessary filtration to the beam after it 
leaves the tube. 

The question has always been, What is the neces- 
sary filter to be added? The data that were pre- 
sented this morning will provide, I believe, the 
whole answer to that question. This is a matter of 
economy, and I really don’t take it to be a question 
of hairsplitting at all. 

Some time ago these same workers reported a sim- 
ilar piece of research in the very low-voltage region. 
This has already demonstrated both its economic and 
technical usefulness in a really big way, and I see no 
reason to believe that the work in the very high-volt- 
age region is not going to prove equally useful. 

We have been up against the problem in connec- 
tion with our own million-and-a-half-volt plant. 
We have had no way of obtaining absorption data for 
zero or essentially zero filtration between the source 
of radiation (the target) and the ionization chamber. 
We have wondered in our own minds just what to 
do about the question of the filtration that we have 
had in the water jacket and in the target container. 
The conclusion of the authors, that for very high 
voltages the window material is itself immaterial, is 
very comforting. It is not entirely unexpected, but 
one always likes to see these things clearly proved 
before going ahead with a design for an expensive 
installation. I should like again to congratulate the 
authors on a good job, well done. 








Experimental Clostridial Infections in Dogs’ 


JAMES G. VINCENT, B.A., HELEN WHITGROVE VINCENT, M.S., and ANDREW H. DOWDY, MD. 
Rochester, N. Y. 


if oe WORK PRESENTED in this paper 
represents a chronological summary of 
approximately six years’ experience with 
clostridial infections in 1,638 dogs. The 
objectives of the study were to determine 
the most practical and effective means ap- 
plicable under conditions of war which 
would (1) prevent the occurrence of gas 
gangrene and (2) combat the disease once 
it had become established. 

To accomplish the objectives as stated, 
the scope of the work was of sufficient 
magnitude to encompass a study of gas 
gangrene as produced by several of the 
most common clostridial organisms both 
in individual pure culture and mixed cul- 
ture inocula. The efficacy of a given pro- 
phylactic’ or therapeutic*® agent was then 
measured against the virulence of a given 
infectious agent or agents in the dog with 
the avoidance of unnecessarily complica- 
ting and variable factors. The design of 
the experiments was such as to minimize 
trauma and to exclude anesthesia and 
surgical technics. 

The degree and extent of interest and 
co-operation in the program are denoted 
by the accompanying list of participating 
groups and organizations. We are indebted 
especially to Dr. M. A. Logan and his 
associate Dr. A. A. Tytell of the Univer- 
sity of Cincinnati, who prepared many of 
the preliminary toxoid preparations and 
who determined all of the alpha antitoxin 
titre levels on the dogs utilized in the toxoid 
experiments. 

EXPERIMENTAL MATERIAL AND PROCEDURES 

Infectious Agents: The infectious agents 
used in producing the standardized clos- 


Participating Groups and Organizations 


Department of Radiology, University of Rochester 
J. G. Vincent 
H. W. Vincent 
A. H. Dowdy 


Department of Surgery, University of Rochester 
B. V. Favata 
R. L. Sewell 


Department of Biochemistry, University of Cin. 
cinnati 

M. A. Logan 

A. A. Tytell 


Toxoids 


Department of Bacteriology and Immunology, 
University of Rochester 
C. M. Carpenter, Consultant 
American Cyanamid Co. 
For sulfonamides 
Lederle Laboratories (Division, American Cyanamid 
Co.) 
For antitoxin and toxoids 
Merck & Co. 
For penicillin 
Study carried out under contract with the Office of 
Scientific Research and Development. 


tridial infections in dogs are listed in Table 
I. Since the inocula were prepared from 
media containing chopped meat, the num- 
ber of organisms per inoculum can be 
given only in approximation. No attempt 
was made to differentiate between the 
vegetative organisms and the readily ger- 
minating spores in the various inocula. 
However, the inocula so used, regardless 
of the clostridial species, were uniform in 
respect to the severity of the infections and 
to the fatalities in the control animals over 
the several years in which the experiments 
were carried out. 

This consistency in the pathogenicity of 


! From the Department of Radiology, the University of Rochester School of Medicine and Dentistry, Rochester, 


N. ¥. 
America, Chicago, Ill., Dec. 1-6, 1946. 


Presented by Dr. Dowdy at the Thirty-second Annual Meeting of the Radiological Society of North 


2 Prophylactic as used throughout implies that the treatment agent was given prior to inoculation. 7 
* Therapeutic as used throughout implies that the treatment agent was administered subsequent to the m- 


oculation. 
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TABLE I: INFEC 


AL INFECTIONS IN Docs 


TIOUS AGENTS 














———— 
Nomenclature 


Medical Texts 


Source of Cultu 





Bergey 


re | Amount of Inoculum 





| 
Cl. perfringens | Cl. welchii | S.] =a aa 1939 
Cl. septicum | Cl. septique | 642 
Cl. novyi | Cl. oedematiens | P. — 
I. Hall, 140 


I. Hall, 9678 





Cl. bifermentans _ | Cl. sordellii 


Mixed culture 1* (Cl. welchii, Cl. septicum, Cl. sordellii, 


Staph. aureus hemolyticus) 


Mixed culture 2** (Cl. welchii, Cl. septicum, Cl. sordellii, 


Cl. oedematiens, Staph. aureus hemolyticus). . 
Mixed culture 3* | (Cl. welchii, Cl. oedematiens) . 


C.tt 8053 | 1.0 ml. 


.5 ml. Between 750 million and 1'/; billion 
Between 250 million and 500 million 
0.5 ml. Between 50 million and 100 million 


.2 ml. Between 70 million and 100 million 


0.03 ml. 


0.03 ml. 
0.2 ml. 








° Approximately 30 times as virulent as would be expected from simple summation. 
** Approximately 40 times as virulent as would be expected from simple summation. 


+ Strong Memorial Hospital. . 
++ American Type Culture Collection. 


the infectious agents is substantiated by a 
survey of fatalities in the control animals. 
In the Cl. welchii control animals there was 
an 86.8 per cent fatality in 129 control dogs 
in the period from 1941 to 1944. The 
25 Cl. welchit controls of 1942 showed an 
88.0 per cent fatality with an average sur- 
vival time of 39.5 hours. The 30 Cl. 
welchii controls of 1944 showed a 90.0 per 
cent fatality with an average survival 
time of 49.2 hours. This agreement in 
fatalities was typical of the results ob- 
tained with the other clostridial infectious 
agents used, either singly or in combination 
(Table IT.) 


MorTALITY IN CONTROL Docs 
(Over Five- Year Period) 


TABLE II: 


“er Ce “nt 
Mortality 


Infectious Agent No. of Dogs 


Cl. welchii 144* 89.5 
Cl. septicum 34 100.0 
Cl. oedematiens 65 98.4 
Cl. sordellii 34 91.1 
Mixed culture 1 35 94.3 
Mixed culture 2 99 100.0 
Mixed culture 3 4 100.0 


415° 94.9 





Note: Total number of dogs studied (treated and 
untreated), 1638. There was only one dog out of the 
1638 which did not develop the disease from the in- 
oculum. 

* This does not include the 25 control dogs with a 
smaller inoculum resulting in an 80 per cent mortality. 


Douglas’ medium (1) containing chop- 
ped heart and plugged with vaseline was 
used both for storage of the clostridia and 
for cultivation of the infectious inocula. 
The master cultures were grown at 37° 


for twenty hours and then stored at 5° C. 
for at least three months before being used 
for subculture. The Cl. welchii inocula 
were obtained from a twenty-hour sub- 
culture and used directly, without washing. 
The inocula for Cl. septicum, Cl. oedematiens 
and Cl. sordellii were obtained from 
twenty-four-hour transfers of twenty-four- 
hour master subcultures and were also used 
directly. When Staph. aureus was intro- 
duced into the inocula, the organisms were 
obtained directly from twenty-four-hour 
unwashed Douglas broth subcultures of 
a culture which had been stored at 5° 
C. for one week. The Staph. aureus 
master culture was stored on Douglas agar 
slants at 5° C. 

The amounts of the various inocula 
were arrived at by a series of tests in which 
infections were produced which were fatal 
to the majority of control animals but not 
so overwhelming as to make them imper- 
vious to therapeutic agents. 

The mixed inocula were obtained by 
combining equivalent fractions of the in- 
dividual inocula and sometimes a small 
fraction of Staph. aureus. The virulence 
of these mixed inocula was so enhanced 
that the inoculation dose of the mixtures 
had to be reduced to one-thirtieth of the 
size expected from a summation of the 
individual inocula. Tests proved that 
this thirtyfold increase in virulence was 
not due to the presence of Staph. aureus 
but probably brought about by syner- 
gistic infectious relationships between 
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the individual clostridia growing in the 
infected tissues. The inoculating organ- 
isms were always grown in pure culture and 
combined just prior to inoculation. 

Method of Inoculation: The inoculum 
was always combined with one-tenth of its 
volume of 1: 1,000 adrenalin chloride at the 
time of inoculation. The injection was 
made by passing a needle (18 gauge) deep 
into the thigh muscles of the right hind 
leg until bone was encountered, the in- 
oculation area having been previously 
clipped and sterilized with iodine and 
alcohol. 

Recovery of Infectious A gents from Wound 
Fluid: Recovery of the infectious agents 
from the wound fluid could be routinely 
accomplished in the case of the pure 
culture infections but was very difficult to 
perform with any consistency in the case of 
the mixed infections. Of the numerous 
methods tried with the mixed infections, 
the separation of the clostridia in the 
wound fluid by means of graduated heat 
shock was found to be the most practical. 

Prophylactic and Therapeutic Agents: 
The prophylactic and therapeutic agents 
were as follows: 

Roentgen rays 

Oxygen gas 

Oxygen gas plus roentgen rays 
Sulfadiazine plus roentgen rays 
Sulfadiazine 

Sulfanilamide 

Butyryl sulfanilamide 

. Sulfathiazole 

9. Penicillin 

10, Pentavalent antitoxin 

11. Toxoid 


tm 0 be 


eS? 


The prophylatic agents were administered 
three hours before introducing the infection, 
while the therapeutic measures were in- 
itiated three hours post infection-inocula- 
tion. 

The first phase of the work, in which 
Cl. welchii was the only infectious agent 
used, included treatments with roentgen 
radiation, intramuscular oxygen, and oral 
admniistration of sulfonamides both pro- 
phylactically and therapeutically (with 
the exception of butyryl sulfanilamide, 
which was given intramuscularly). Sul- 
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fadiazine also was used therapeutically 
in combination with intramuscular oxygen 
and roentgen radiation, and oxygen and 
roentgen radiation were combined in 
series of treatments. 

The irradiated dogs received treatments 
of 100 r (measured in air) once to twice 
daily for the first group and twice daily for 
the second group. A description of the 
treatments has been given in former papers 
(2, 3). The dogs in the first irradiation 
group received a smaller infection-in- 
oculation and developed a less severe gas 
gangrene, as measured by survival rate, 
than the dogs in the second group. 

Oxygen was administered intramuscu- 
larly first above the infection site and then 
into the tissues in the immediate vicinity of 
the inoculation. The administrations were 
made twice daily for a period of three days. 

Sulfadiazine was administered by stom- 
ach tube in doses of 0.5 gm. per kilo of 
body weight once daily for both the pro- 
phylactic and the therapeutic treatments. 
Sulfanilamide was administered by stom- 
ach tube in doses of 0.25 gm. per kilo of 
body weight twice daily and was used for 
prophylaxis only. Prophylactic butyryl 
sulfanilamide was given intramuscularly 
in doses of 0.25 gm. per kilo of body weight 
twice daily. These procedures are sum- 
marized in Table III. All survivals of the 
dogs in each experimental phase were 
based on a ten-day observation period. 
It was found that this period was entirely 
adequate to cover late fatalities in the tests. 

The second phase comprised studies of 
the prophylactic value of the sulfonamides 
against individual clostridial species and 
against a mixed clostridial infection-in- 
oculum. The therapeutic efficacy of sul- 
fadiazine was also tested against the mixed 
clostridial infection, and pilot experiments 
on the prophylactic and therapeutic value 
of penicillin were carried out (Table IV). 

In this second phase the sulfonamides 
were administered intravenously except 
for supplementary oral administration 
when sulfanilamide and sulfathiazole were 
employed. Sulfadiazine and sulfathiazole 
were administered intravenously as the so- 
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dium salts in a 5 percent solution. Sulfanil- 
amide was administered intravenously 
per se in an 0.8 per cent solution. The 
supplementary oral doses of sulfanilamide 
and sulfathiazole were given by stomach 
tube. The attempt was made to maintain 
the sulfonamide blood levels as closely be- 
tween 15 and 20 mg. per 100 c.c. as pos- 
sible for a period of seventy-two hours. 
Figures 1, 2, and 3 show the sulfonamide 


a 


PER CENT DISTRIBUTION 
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the blood levels represent the approximate 
maximal and minimal levels throughout 
the treatment. As in the first phase, the 
prophylactic treatments were initiated 
three hours before infection-inoculation 
and therapeutic treatments three hours 
post infection-inoculation. 

In the pilot experiments on penicillin, 
administration of the drug was made by 
both the intravenous and intramuscular 


SULFADIAZINE 


- SORDELLI! 
. SEPTICUM 


. OEDEMATIENS 


. WELCHII 
| 





10-15 


BLOOD CONCENTRATION 


Fig. 1. Blood concentration of sulfadiazine. 


the abscissa gives the blood concentrations in terms of milligrams per cent. 


15-20 


20-25 25-30 30-35 
MGR. PER 100 CC. 


In this and the following graphs (Figs. 2 and 3), 
The ordinate gives 


the per cent distribution of the blood levels in the dogs during the course of the treatment. 


' blood concentrations maintained by the 


various percentages of the experimental 
dogs over the course of the treatments. 
It will be observed that it was possible to 
maintain a more consistent level with 
sulfadiazine, even without resorting to sup- 
plementary oral dosage, .than with sulfa- 
thiazole, or sulfanilamide. The blood levels 
were taken approximately one hour fol- 
lowing the initial administration of the 
sulfonamide and then prior to and imme- 
diately following each intravenous drug 
administration. Thus, in most instances 


route. The penicillin doses varied in 
these pilot tests from 300 units to 2,000 
units per kilo of body weight. 

The mixed culture used in the second 
phase contained Cl. welchii, Cl. septi- 
cum, Cl. sordellit, and Staph. aureus 
but did not contain C/. oedematiens, since 
infections with this species were imper- 
vious to sulfonamide therapy. 

The third phase of the experimental 
procedure was devoted to therapeutic 
treatments of clostridial infections pro- 
duced by mixed culture No. 2 (Cl. welchii, 
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Cl. septicum, Cl. sordellit, Cl. oedematiens to the customary pre-war clinical dosages, 
and Staph. aureus). The definitive agents were employed. These were only half 
used were intravenous penicillin and intra- the value of the later massive doses and 
venous pentavalent gas gangrene antitoxin were spread out over a considerably longer 
(Lederle). The dosage and periods of period. The use of the massive dosage, 
duration of the treatments are given in administered over a shortened period, was 
Tables V and VII. arrived at after the preliminary experi. 
Intravenous sodium sulfadiazine was mentation. 
used as an auxiliary agent in certain of the In the ‘“‘half-treatments’” where anti. 
antitoxin and penicillin courses of therapy toxin and penicillin were given simul- 


35 


SULFANIL AMIDE 


z 
° 
= 
2 
@ 
c 
be 
2 
[=] 
— 
z 
WwW 
Oo 
4 
Ww 
a 


. SEPTICUM 


. SORDELLI! 
. OEDEMATIENS 


J CL. WELCHII 
0-5 5-10 10-15 15-20 20-25 25-30 30-35 








BLOOD CONCENTRATION MGR. PER 100 CC. 
Fig. 2. Blood concentration of sulfanilamide during treatment. 


for the reasons that (1) it would act di- taneously, the individual periodic doses 
rectly upon the invading organism and (2) of both drugs were of the same value as 
that its employment would more closely those of the full treatments but admin- 
resemble battlefield conditions, where the istered for only one-half the regular treat- 
wounded usually received routine sul- ment time. 
fonamide administration. The initial The interval between infection-inocu- 
sodium sulfadiazine dose was 0.15 gm. per lation and the initiation of antitoxin or 
kilo of body weight and administration penicillin therapy was varied from three 
was continued to maintain blood levels hours to twelve hours to test the efficacy 
as nearly as possible between 15 and 20 of the agents when introduced at early 
mg. per 100 c.c. and late stages of the infection. 

In a preliminary antitoxin experiment, The fourth phase of the work covers 
lower dosages, corresponding fairly well research on the protection afforded by 
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toxoid immunization against our stand- 
ardized experimental clostridial infection 
in dogs. As mentioned above, this part 
of the work was carried on in collaboration 
with the Department of Biochemistry of 
the University of Cincinnati. The alum 
precipitated Cl. welchit (perfringens) toxoid 
No. 359H21A, 18.1 Lb., used for all but 
the preliminary tests, was furnished by 
Dr. I. S. Danielson of the Lederle di- 
vision of the American Cyanamid Co. 
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antitoxin titre range was necessary for this 
protection. Since the pilot experiments 
were of necessity of the hit-or-miss variety 
and since it was possible to carry through 
only with the more completely standardized 
Cl. welchii toxoid, the results are not here 
reported. 

The toxoid protection used in all of the 
tests except that in which a booster dose 
was employed was that afforded by a 1-ml. 
inoculation of the No. 359H21A welchit 


SULFATHIAZOLE 


‘ 
\. CL, OEDEMATIENS 
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BLOOD CONCENTRATION MGR. PER 100 CC 
Fig. 3. Blood concentration of sulfathiazole during treatment. 


All of the toxoid results reported in the 
accompanying tables were obtained with 
protection furnished by welchii toxoid 
against pure Cl. welchii infections. Pilot 
experiments with other Cl. welchii toxoids, 
with Cl. oedematiens toxoid, with divalent 
Cl. welchii-Cl. oedematiens 1-1 combina- 
tion toxoid, and with Cl. septicum toxoid 
Were performed for the purpose of dis- 
covering whether standardized clostridial 
infections in dogs could be used to chal- 
lenge toxoid-induced protection and what 


toxoid into the left hind leg of the dog 
twenty-one days before the infection chal- 
lenge, which, as always, was introduced 
into the right hind leg. 

The “natural” antitoxin titres referred 
to in the tables are naturally occurring alpha 
antitoxin titres present in the dog before 
immunization. The pre-challenge titres 
were obtained from blood samples taken 
immediately before inoculation of the in- 
fection-challenge. During the course of 
the infection, blood samples from the dogs 
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in two of the series were taken at 12-hour, 
24-hour, 72-hour, 5-day, and 10-day inter- 
vals to determine the fluctuation of the 
titre during the course of the infection and 
to relate this fluctuation to the survival 
results. (Tables XII and XIII.) 

In one of the series of welchii toxoid 
protected dogs, the toxoid protection was 
supplemented with the regular course of 
penicillin treatment initiated 12 hours 
post infection-challenge. 

In the booster dose toxoid experiment, 
the toxoid inoculation was divided into 
two 0.5 ml. fractions and administered at 
10-day intervals for a total immunization 
period of 20 days. The effect of using one 
toxoid inoculation to enhance the titre 
produced by a previous toxoid dose is 
illustrated in Table XI. 

Control Dogs: In all of the phases of the 
experimentation, representative control 
animals were included to check each in- 
fection, and in the case of the mixed in- 
fections; controls on the individual clos- 
tridia were run along with the controls on 
the mixed inocula. A statistical analysis 
of the results obtained in phase two and 
three has been reported in a previous paper 


(4). 


THE INFECTION PICTURE 
IN THE EXPERIMENTAL DOGS 


The gas gangrene infections produced in 
the experimental dogs were severe and 
fulminating in character but not so over- 
whelming as to vitiate the therapeutic 


measures. The differences in the disease 
as produced by the several individual 
clostridial species were as follows: 

Cl. welchii: Progress of the infection was 
very rapid. There were often some toxic- 
ity and moderate swelling of the involved 
leg within three hours after inoculation. 
Gas could usually be detected by palpation 
within three to six hours. The overlying 
skin rapidly took on a bluish-black appear- 
ance and serosanguineous seepage was 
often manifest within twelve hours. Ap- 
proximately one-half of the control dogs 
died within the first twenty-four hours. 
Frank necrosis and sloughing were typical 
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in the controls that survived for any length 
of time. The final control mortality ap- 
proximated 90 per cent. 

Cl. septicum: The course of this jp. 
fection was usually even more rapid than 
that of Cl. welchii ‘infection. Gas was 
less prominent in the tissues, and 
pronounced erythema and early necrosis 
were typical. The mortality in all series 
of the controls was 100 per cent. 

Cl. oedematiens: The course of this in- 
fection is relatively slow, particularly 
in regard to toxicity. The onset of 
swelling is prompt and it usually becomes 
extreme before death. Palpable gas was 
typically absent. The mortality of the 
control dogs approximated 100 per cent. 

Cl. sordellii: The infection was quite 
similar to that produced by Cl. welchii and 
Cl. septicum but was less rapid. There 
were swelling and discoloration of the 
involved limb, but little palpable gas was 
present. The mortality was practically 
identical with that of the Cl. welchii in- 
fection. 

Mixed Culture Infections: The mixed 
culture infections were characterized by the 
greatly enhanced virulence already referred 
to and therefore had to be initiated with 
much smaller inocula. Each of the mixed 
culture infections had its particular mani- 
festations as to virulence and course. 

Mixed culture No. 1, in which (7. 
oedematiens was omitted, produced a slowly 
developing infection with only 20 per cent 
dead in the first twenty-four hours and an 
average survival time of fifty-six hours. 

Mixed culture No. 2, which included 
Cl. oedematiens, was considerably more 
rapid in its effect than No. 1, with an 
average survival time of thirty-four hours. 
The mortality was also slightly higher than 
with No. 1 for the same amounts of in- 
ocula. 

The infections produced by these mixed 
inocula were a composite picture of the 
infections produced by the individual 
inocula. Thus, with mixed culture No. 2, 
there were the rapid onset, considerable 
gas production, frequent pockets of sero 
sanguineous fluid characteristic of 1. 





EXPERIMENTAL CLOSTRIDIAL INFECTIONS IN Docs 617 








June 1947 Vol. 48 
Ly length Taste III: ay Bg Bonin OXYGEN, AND [JJ]. It should be noted that part of these 
ality ap- (Infectious Agent: Cl. welchit) experiments are prophylactic and part 
~~ ————e << ; rae therapeutic. None of the therapeutic 
this in- per ae results is highly significant as to the ratio 
pid than (a ___ Experiment * of survivals between the control dogs and 
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f sero- 
of CI. 


First Phase: The results for the first 
phase of the work are summarized in Table 


rate against mixed culture No. 1 than the 
oral sulfadiazine used therapeutically pro- 
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THIRD PHASE OF STUDY: THERAPEUTIC 
PENICILLIN DOSAGE 


(Seventy-Two Hour Treatment Period) 


TABLE V: 








1. First two doses at 2-hour intervals: 2,000 Oxford 
units per kilo body weight. 
2. Third through 24th dose at 3-hour intervals: 
Oxford units per kilo body weight. 
Total dosage for 72 hours: 26,000 Oxford units per kilo 
body weight. 
10-kilo dog: Total dosage, 260,000 Oxford units 
70-kiloman: Total dosage, 1,820,000 Oxford units 


1,000 





duced against Cl. welchii infection. The 
time element is not comparable in the two 
instances, for when the sulfadiazine was 
given orally three hours post-inoculation, 
it required upward of four hours for the 
drug to reach maximum levels in the blood 
stream. 

A careful study with two strains of Cl. 
oedematiens has shown that the sulfon- 
amides are ineffectual against this infec- 
tion.. The pilot experiments with penicil- 


lin suggested its use in the therapeutic 
studies of phase three. 

While sulfadiazine proved to be far 
superior to the other sulfonamides as a 
prophylactic agent, its failure to counteract 


Cl. oedematiens infections makes its value 
under battle conditions questionable (5). 

The incidence of pathogenic clostridia 
in 164 known cases of gas gangrene in the 
Middle East Theatre is given by Mac- 
Lennan (6). The incidence in 17 cases 
studied on the Italian front is cited by Mac- 
Lennan and MacFarlane (7). 

Third Phase: Cl. oedematiens was in- 
cluded in mixed culture No. 2 used in the 
third phase to test the therapeutic efficacy 
of penicillin and pentavalent. antitoxin. 

The data in Table VI demonstrate the 
effectiveness of therapeutic penicillin in 
combating the clostridial infections in 
early stages of the disease. As the disease 
develops, penicillin becomes progressively 
less effective. This is presumably due 
to its inability to control the toxemia which 
had established itself in twelve hours after 
infection-inoculation. 

An in vitro test was set up to study the 
possible inactivation of penicillin by the 
direct action of Cl. welchii toxin. Di- 
lutions of alpha toxin to produce final con- 
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centrations of from 175 to 7 M.L.D. were 
mixed with equal volumes of normal saline 
containing one unit of penicillin. Theg 
were tested against control dilutions of the 
toxin and saline, and penicillin and saline 
Under the conditions of the test, the toxin 
was found to produce no direct action upon 
the penicillin. 

THERAPEUTIC AGENT: 

(DEFINITIVE) 

___Unfections Agent: Mixed Culture 2) 


——— 
——= 
No. of Dogs 
per 
Experiment 


TABLE VI: PENICILLIN 


Per Cent 


Therapeutic Agent Survival 





Penicillin: 3 hr. post-in- 25 100 
oculum 
Penicillin: 6 Ar. 
oculum 
(Na Sulfadiazine: 3 hr. post- f 
inoculum, J dose) 
Penicillin: 12 Ar. 
oculum 
Penicillin: 12 Ar. ) 
oculum { 
(Na Sulfadiazine: 3 Kine 


post-in- } 


post-in- 


post-in- 


inoculum, J dose) 

Penicillin: 3 hr. 
oculum { 

(Na Sulfadiazine: 3 hr. post- { 
inoculum for 72 hr.) 

No Inoculum; Penicillin and 
Na Sulfadiazine for 72 hr. 
(compatibility test) 

Control dogs: No treatment. 
Mixed culture 2 

Control dogs: Notreatment. 
Individual cultures which 
compose mixed culture 2 


post-in- } 


The concentration of penicillin in the 
blood of representative infected dogs was 
tested from time to time by a filter paper 
disk modification of the Oxford cup method 
(8). This concentration was found to be 
rather variable with individual dogs and 
to diminish quite rapidly, indicating that 
the two- or three-hour administration in- 
tervals were necessary. 

Sulfadiazine was found to be compat- 
ible with penicillin in gas gangrene therapy. 
However, its inclusion in the treatment was 
of doubtful value. 

The therapeutic efficacy of antitoxin as 
summarized in Table VIII was excellent, 
whether administered early or late in the 
progression of the mixed infection. This, 
however, was true only of the massive doses 
administered over a shortened period. _ 

Antitoxin was not as effective as penicil- 
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TaBLE VII: PENTAVALENT ANTITOXIN 
(Massive Dosage. Six-Hour Treatment Period) 








1 Cl. welchii “antitoxin: 2,000 units/kilo body 
weight * Jee ; ; 
Cl. septicum antitoxin: 2,000 units/kilo body 
weight * ee é 
Cl. oedematiens antitoxin: 300 units/kilo body 
weight * : : f } 
Cl. sordelliiantitoxin: 300 units/kilo body weight * 
Cl. histolyticus antitoxin: 600 units/kilo body 
weight * 
Total dosage in 6 hours o eee 
10-kilo dog, 80,000 Cl. welchii antitoxin six hours 


(others in vial proportions) - eas 
70-kilo man, 560,000 Cl. welchii antitoxin in six hours. 





as ae eee 
* These dosages were given at two-hour intervals for 
4 doses. 


lin in combating the local sepsis of gas 
gangrene. A combination of the two 
definitive agents appeared to approach 
the ideal treatment even when antitoxin 
and penicillin administrations were ini- 
tiated at a late stage of the disease and 
limited to a “‘half-treatment’”’ by each 
agent. The 88 per cent survival (Table 
VIII) of the combined antitoxin and peni- 
cillin group would have been somewhat 
higher except for the death of two dogs in 
that group from anaphylactoid effects. 
Inclusion of sulfadiazine in the antitoxin 
treatments appeared to be of little value. 

The prophylactic efficacy of penicillin 
when administered early in war casualties 
is illustrated in a report by Fisher, Florey, 
Grimson, and Williams (9). The value 
of large antitoxin dosage as early as pos- 
sible in the disease, with adequate ac- 
companying surgical measures, is reported 
by MacLennan and MacFarlane (10). 

Fourth Phase: The experiments on the 
protection afforded by Cl. welchii toxoid 
No, 359H21A against the standardized 
Cl. welchii infection brought out the eval- 
uation of the critical alpha antitoxin level 
necessary for immune protection, the value 
of late penicillin therapy in combination 
with the toxoid protection, the effect of the 
booster toxoid dose in establishing greater 
immunity, the relation of the titre level 
during the course of the infection to re- 
covery, and the comparison between ade- 
quate therapeutic antitoxin and adequate 
toxoid protection. These results are pre- 
sented in Tables IX—XIV. 


It was shown that an alpha antitoxin 
level of less than 0.1 titre units per ml. of 
blood produced only an approximate 50 
per cent survival as against an approxi- 
mate 100 per cent survival when the titres 
were ().1 unit or over at the time of infec- 


THERAPEUTIC AGENT: ANTITOXIN 


(DEFINITIVE) 
(Infectious agent: Mixed Culture 2 


TABLE VIII: 





Per Cent 
Survival 


No. of Dogs 
Therapeutic Agent per 
Experiment 


Antitoxin: 3 hr. post-in- 8 62.5 
oculum (smaller customary 
clinical dose) 

Antitoxin: 3 hr. post-in- 2: 88. 
oculum (massive dose given 
within 6 hr.) 

Antitoxin: 12 hr. post-in- ) 
oculum 

(Na Sulfadiazine: 3 hr. post- 
inoculum, 1 dose) 

Antitoxin: 12 hr. post-in- } 
oculum 

(Na Sulfadiazine: 3 hr. post- | 
inoculum for 72 hr.) 

Antitoxin and Penicillin: 12 ) 
hr. post-inoculum; half 
treatment by each agent 

(Na Sulfadiazine: 3 hr. post- 
inoculum, 1 dose) 

Control dogs,* No treatment. 
Mixed culture 2 

Control dogs,* No treatment. 36 
Individual cultures which 

compose mixed culture 2 


* Control dogs, same as for penicillin. 


t 


tion-challenge. There was a direct re- 
lationship between the height of the titre 
level and the protection against severe 
infection. 

Penicillin therapy initiated compara- 
tively late in the infection (twelve hours 
post-infection challenge) did not lower 
the fatalities in the group of dogs having 
less than 0.1 alpha antitoxin titres. This 
result agrees with those obtained in the 
third phase, in which it was found that 
penicillin does not have much effect when 
administered late in well developed clos- 
tridial infections unless it is accompanied 
by adequate antitoxin protection. The 
penicillin, however, helped reduce the 
severity of the infection in the dogs having 
0.1 titre unit or more of alpha antitoxin. 
The concentration of penicillin in the dogs’ 
blood ranged from an average of from 2.0 
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TABLE IX: FourtTH PHASE: EVALUATION OF CRITICAL ALPHA ANTITOXIN TITRE LEVEL 
(85 Dogs. Infectious Agent: Cl. welchii) 


-- —————— ~ SS — ~— ——_ 
i 


Pre-Infection Challenge Alpha No. of Degree of Infection Per Gee 
Antitoxin Titre Dogs Slight Moderate Severe Survival 


Group I: Titre less than 0.1 25 ‘ : 19 418 
Group II: Titre from 0.1to0.5 29 3 : 8 96.5 
Group III: Titre from 0.5to 5.0 31 2 96.7 


TABLE X: COMBINATION OF TOXOID PROTECTION AND PENICILLIN* THERAPY 








Pre-Infection Challenge Alpha Anti- No. of Degree of Infection — reg - Per Cent 
toxin Titre Dogs Slight Moderate Severe Survival 





Toxoid only 
Group I: Titre less than 0.1 6 4 
Group II: Titre from 0.1 to0.5 13 } } 
Group III: Titre from0.5to5. 5 

Toxoid plus penicillin 
Group I: Titre less than 0.1 5 
Group II: Titre from 0.1 to 0.5 10 
GroupIII: Titre from 0.5to5.0 10 


* Twelve hours post-infection challenge. 


TABLE XI: Errect oF Booster Dose oF Toxoip 


Pre-Infection Challenge Alpha Anti No. of Degree of Infection Per Cent 
toxin Titre Dogs Slight Moderate : Survival 


Single 1 ml. dose (24 dogs 
Group I:* Titrelessthan 0.1 
Group II: Titre from 0.1 to 0.5 
Group III: Titrefrom0.5to5.0 

Booster dose. Two0.5ml. doses at 

10-day intervals (12 dogs) 

Group I: Titre less than 0.1 
Group II: Titre from 0.1 to 0.5 
Group III: Titre from0.5to5.0 


TABLE XII: TyprcaL ALPHA ANTITOXIN LEVELS (1 ML. Toxorp INOCULATION) 
Alpha Antitoxin Titres 


Dog Type of Dee . . . . 

No i evel Natural ‘1 re During Course of Infection Challenge Result 
Titre Cc iallenge 

litre 12 hr 24 hr 72 hr. 5 days 10 days 


Less Less Less Less 
Fluctuating than than : than than F 2 Recovered 
0 0.1 
More 


Fluctuating ‘ F 2 5 : é 2 than 
5.0 


Recovered 


Gteaty Died in 29 br. 

More 
than Recovered 
5.0 


Steady 
Steady zZ Zz ye a ‘ 2 1.0 Recovered 


Continuous Died in 72 hr. 


rise 

More 

than Recovered 

5.0 

More 

Continuous ‘ 9 ‘ ! : | a — 
5.0 


rise v4 ‘ | 
: — 


Continuous 
rise 
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Per Cent 
Survival 
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Per Cent 
Survival 
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50.0 
92.3 
100.0 


40.0 
100.0 
100.0 


Per Cent 
Survival 


Result 


-overed 
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d in 29 hr. 
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overed 
d in 72 hr. 
overed 


overed 


— 


_animals. 
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Pre-Infection Challe No. of 
toxin Titre Dogs 


Group I: Titre less than 0.1 


Group II: Titre from 0.1 to 0.5 


Group III: Titre from 0.5 to 5.0 


of the In- 
fection 
Per Cent 
Survival 


No. of Degree of 

Dogs Infection 
Severe 
Severe 
Moderate 


Fluctuating 
Steady 
Continuous rise 


Fluctuating. . Moderate 
Steady Moderate 
Continuous rise.... 6.. Slight 100.0 
Fluctuating. . Slight 100.0 


Steady... ; as Slight 100.0 
Continuous rise Slight 100.0 


TABLE XIV: COMPARISON OF THERAPEUTIC ANTITOXIN AND TOXOID PROTECTION 


Definitive Agent 


Inadequate therapeutic antitoxin dosage (4,000 units/k 
Toxoid-produced subcritical alpha antitoxin titres 


Adequate (massive) therapeutic antitoxin dosage (8,000 


units/k.) 


Toxoid-produced alpha antitoxin titres above critical level 


to 2.5 Oxford units per ml. at the maxi- 
mum levels taken fifteen minutes after 
administration of the penicillin to mini- 
mum levels of from 0.062 to 0.125 unit per 
ml. taken just before the administration 
of a repeat dose of penicillin (8). 

The booster toxoid dose produced the 
greatest protection for the amount of toxoid 
used both as to the pre-challenge titre es- 
tablished in the dogs and their resistance to 
and recovery from the infection. There 
was a 100 per cent survival in this group. 

The alpha antitoxin curves during the 
progress of the infection bore a direct re- 
lationship to the recovery of the infected 
These titre fluctuations may be 
thought of as interrelationships between 
such factors as the degree of pre-challenge 
titre, the poise of the antitoxin immunity, 
the production of alpha toxin by the in- 
fection invasion, and the response of the 
immune system to antitoxin production 
from the stimulus provided by this in- 
vasion toxin. A continuous rise in the 
titre levels enhanced the probabilities of 
survival and the speed of recovery from 
the infection. 

While the toxoid protection has been 
measured in terms of the alpha antitoxin 


Per Cent 
Survival 


Degree of Infection 
Moderate Severe 


No. of 
Dogs Slight 
l 6 65.5 

19 48.0 


‘ SS. 0 


96.6 


levels, the immunity so defined might be 
considered representative of immune 
protection against other toxins produced 
by Cl. welchii infections. The theta 
antitoxin production from immunity es- 
tablished with C/. welchit toxoid No. 359- 
H21A and the rise of the levels of theta 
antitoxin during the course of the infection 
were measured in representative dogs and 
found to be fairly comparable to those of 
alpha antitoxin. 

A comparison of therapeutic antitoxin 
and toxoid protection indicates that these 
methods of combating the infection have 
quite similar effects. When the alpha 
antitoxin level was above the critical 0.1 
unit, the toxoid immunization produced a 
slightly higher percentage of survival and 
a somewhat superior recovery from local 
sepsis and toxicity of the infection. 


LIVER SUPPLEMENT ON THE 
EXPERIMENTAL 


EFFECT OF 
ANTITOXIN RESPONSE IN 
DOGS 

An interesting relationship between diet 
and the pre-challenge titres produced by 
welchti toxoid was observed during the 
experiments on toxoid immunization 
(Table XV). Circumstances prevented 
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TABLE XV: RELATION OF DIET TO PRE-CHALLENGE TITRES PRODUCED BY WELCHII Toxorp 





Less than) 
O.1u. 


Distribution of Alpha Titres 





Series 1: 24 dogs. Noliver supplement 13 dogs 
Distribution in titre groups | 54.2% 
Survival in titre groups 46.2% 

5 dogs 

20.8% 

40.0% 


Series II: 24dogs. Liver supplement 
Distribution in titre groups 
Survival in titre groups 

5 dogs 

20.0% 

40.0% 


Series III: 25dogs. Liver supplement 

Distribution in titre groups 
__ Survival in titre groups _ 
the use of a liver supplement to the diet 
in the first series of dogs immunized with 
Cl. welchii toxoid No. 359H21A. It was 
later observed in the animals receiving the 
liver supplement that there was a 2.6-fold 
decrease in the number with inadequate 
titre protection (under 0.1 unit). Except 
for differences in diet, the same methods of 
immunization were used for each series. 
The dogs were obtained from the same 
source of supply, received the same han- 
dling, had similar distribution as to size, 
age, and breed, and the time of the year in 
which the experiments ran was from late 
June to early October. As far as our data 
indicated, there was no correlation between 
worm infestation in these dogs and titre 
production. In earlier pilot experiments 
in which a cooked horse-meat supplement 
had been added to the diet, no differences 
in antitoxin response were apparent. 

The dog meal fed routinely in the series 
without the liver supplement, and con- 
tinued as a basic feed in the liver supple- 
ment experiments, was a typical dog chow 
(Field Trial Dog Chow). This meal had 
been used over the course of several years 
and had kept the caged dogs in good con- 
dition, usually producing gains in weight. 
The liver supplement used was pig’s liver 
in a relatively fresh state, prepared for 
feeding by simmering whole livers for 
approximately one hour and grinding; it 
was fed along with the broth. The dogs of 
average size received about one-half pound 
of the cooked and ground liver, with a 
proportionate amount of broth mixed with 
the dog meal, spread out over the feedings 
for a week. 


0.1 u0.5 u. 


2.0 u.-5.0 u. 


4 dogs 

16.6% 
100.0% 75.0% 
1 dog 
4.29 
100.0% 


4 dogs 

16.6% 

100.0% 
2 dogs 
8.0% 
100.0% 


8 dogs 
32.0% 
100.0% 


10 dogs 
40.0% 
100.0% 


An examination of Table XV will show 
that a certain number of the dogs in Series 
I, which did not receive the liver supple. 
ment still developed high titres on the 
regular dog chow. The effect of the liver 
supplement, therefore, was that of mate- 
rially decreasing the number of dogs which 
could not develop adequate titres on the dog 
chow diet. This consideration suggests that 
the dogs with the inadequate titres may 
have failed to utilize a dietary element from 
the dog meal, an element which the liver 
supplement supplied to the later series. 
Topley and Wilson (11) cite a few examples 
in which vitamin variations in diet are 
reported to have modified antibody re- 
sponse. Hartley (12) describes experi- 
ments in which an addition of cabbage to 
the basal bran and hay diet of guinea-pigs 
produced a greater degree of immunity 
from diphtheria-formol toxoid than was 
obtained with a mangold supplement to 
the basal diet. In another publication, 
however, Hartley (13) found that a re 
stricted diet did not affect the response 
of previously immunized guinea-pigs to 
fresh toxoid injections. 

The relationship between diet and im- 
munity is also affected by an adequate 
supply of protein in the diet to maintain 
the synthesis of antibody-globulin and to 
conserve the “intracellular globulin ma 
trix” (P. R. Cannon, 14). Madden and 
Whipple (15) have shown that diet reg- 
ulates globulin production in dogs. Cannon 
(16), in a later publication, showed that 
rabbits made hypoproteinemic by low 
protein diets had a lessened capacity t 
produce agglutinins. 
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There was no evidence that the dogs used 
in the above experiments were hypo- 
proteinemic, and as a whole they gave the 
appearance of being well nourished both 
with and without the liver supplement. 
This evidence on the relationship of diet 
to antitoxin production is presented as 
being suggestive of further investigation 
rather than as evidence that such rela- 
tionships exist. It should be particularly 
pointed out that this diet relationship was 
apparent only in dogs with the relatively 
low titres produced by a single one-ml. 
toxoid dose. 


PATHOLOGY 


For a detailed account of the pathology 
resulting from clostridial infections in dogs, 
the reader is referred to a previous pub- 
lication limited to that subject (17). We 
shall confine ourselves at this time to a 
brief summary of the findings. 

Careful pathological studies were con- 
ducted on 26 untreated control dogs and on 
43 receiving one or more therapeutic or 
prophylactic agents, a total of 69 dogs. 
Autopsies were performed on represent- 
ative animals selected from each exper- 
imental group as soon after death as pos- 
sible. Most of the recovered dogs were 
sacrificed by intravenous nembutal and 
chloroform. All the organs except the 
brain and spinal cord were examined rou- 
tinely. In four dogs dying of the infection, 
the brain and spinal cord were studied with 
negative results. In the control animals, 
the tissues and organs most involved were 
the muscles at the site of inoculation, the 


‘heart, and the liver, in the order named. 


The kidneys in both the control and treated 
animals were uniformly free from hemor- 
thage and necrosis. 

The control dogs subjected to histologic 
examination were inoculated with in- 
dividual cultures of Cl. welchii, Cl. sep- 
ticum, Cl. oedematiens, Cl. sordellii, or a 
mixture of these four organisms plus Staph. 
aureus (mixed culture No. 2). In general, 
the animals in the control group using the 
mixed culture No. 2 revealed a more severe 
damage than did the animals receiving a 


pure strain of one of the clostridial organ- 
isms. It was impossible to determine any 
difference in the degree of damage re- 
sulting from the disease when produced 
by the various individual pure culture 
clostridia inocula. The pathology studies 
confirmed our clinical impression, in that 
they showed uniformly a severe infection 
with extensive damage at the site of the 
inoculation. 

Microscopically, the muscle in the region 
receiving the inoculum was largely replaced 
by a diffuse mass of fibrin and degenerated 
red blood corpuscles. Many of the re- 
maining muscle fibers revealed a loss of 
nuclei. The changes in the heart muscles 
were scattered throughout and consisted 
of areas of moderate to severe fragmen- 
tation of the muscle fibers with swelling, 
loss of striations, pallor, fine and coarse 
granular degeneration. Frequently scat- 
tered areas of Zenker’s “waxy degeneration” 
of the muscle fibers were seen. In all 
instances the liver was markedly engorged 
with red blood corpuscles. Small areas of 
focal necrosis were noted in some instances. 

In the successfully treated animals 
there was excellent recovery of the in- 
oculated site. Some of the involved legs 
were practically normal in gross and micro- 
scopic appearance. The heart revealed 
only an occasional area of old necrosis 
with good organization. The few dogs 
dying as a result of the disease, despite 
prophylactic or therapeutic measures, 
manifested severe cardiac damage. In 
several, the liver was undamaged. Two 
of the dogs receiving antitoxin therapy 
died an anaphylactoid death. 


CLINICAL APPLICATIONS 


It has been pointed out that gas gangrene 
as produced in the dog is similar in char- 
acter to a fulminating infection as seen in 


man. In general, the swelling and ne- 
crosis in the dog remain confined to the in- 
volved leg and the immediate surrounding 
tissues of the lower abdomen. The 
course of the disease is rapidly and pro- 
gressively downhill in a very high percent- 
age of the untreated animals as manifested 
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by a severe local reaction and a progressive 
general toxemia. Death presumably re- 
sults from cardiac failure. 

The dissimilarity in the production of 
the disease from that of the naturally oc- 
curring infection in man must be pointed 
out. The clinical disease as seen in man 
usually results from a few spores of one or 
more strains of clostridial organisms being 
carried into or beneath the skin with the 
accompaniment of clothing, dirt, or other 
contamination, as a result of some minor 
or major trauma. The trauma per se 
may be of sufficient magnitude to endanger 
life without a complicating fulminating 
infection. The vascularity of the involved 
part subsequent to the trauma is of vital 
importance and may in itself dictate the 
extent of surgical intervention. Irre- 
spective of the injury, the spores are in- 
troduced in comparatively small numbers 
unaccompanied by exotoxins. The spores 
require a variable period to germinate into 
vegetative forms and, in turn, must form 
their exotoxins in situ. This sequence of 


events permits a variable length of time to 


intervene between contamination of the 
wound with the clostridial spores and the 
onset of the disease clinically. In some 
instances this incubation period may be as 
long as forty-eight to seventy-two hours. 
In the disease as produced in the dog, the 
variable and complicating factor of major 
trauma has been circumvented. The 
trauma is reduced to a needle puncture 
wound. The organisms injected are in 
large numbers (Table I) in the vegetative 
and spore state and are accompanied by a 
certain amount of exotoxin (unwashed 
cultures). It can readily be seen that in 
the dog the disease has its onset at the time 
of inoculation and without treatment us- 
ually progresses rapidly to a mortality of 
approximately 50 per cent within twenty- 
four to twenty-six hours. 

Bearing these differences in mind, it is 
justifiable to point out certain clinical 
applications of this study. It has been 
demonstrated that prophylactic sulfa- 
diazine when given systemically (orally or 
intravenously) in the presence of an ade- 


JAMES G. VINCENT, HELEN W. VINCENT, ANDREW H. Dowpy 


June 19° 


quate circulation at the site of the primar, 
involvement results in a high degree g 
protection against experimental infection; 
in dogs produced by pure strain inocula gj 
Cl. welchii, Cl. septicum, and Cl. sordeljj 
but is ineffective against two different pur 
strain inocula of Cl. oedematiens (Table 
IV). It seems reasonable, under simila 
conditions, to assume a similar prophy- 
lactic value in man. During the latte 
half of this study we have seen only ap 
occasional patient with gas gangrene. 
Perhaps the rather general prophylactic 
use of the sulfonamides has brought about 
this reduction in civilian practice. Once 
the infection was established experimen. 
tally, we found sulfadiazine rather ineffec. 
tive as a therapeutic agent (Table IV). We 
would expect its clinical therapeutic value 
to be equivocal. 

The study of penicillin was limited to its 
therapeutic aspects. In our hands it 
was found to be extremely effective when 
given early, prior to severe toxemia. It 
was effective against the disease when 
produced by mixed culture No. 2 or bya 
pure strain inoculum of Cl. oedematiens. 
As would be expected, penicillin had no 
antitoxic effect and when given relatively 
late in the disease was not remarkably 
effective. The best results were obtained 
when massive doses were instituted prior 
to general toxemia (Table V). 

Polyvalent antitoxin given in massive 
doses, over a period of six hours, proved 
to be effective when treatment was insti- 
tuted as late as twelve hours after inoct- 
lation (Table VIII). Under these con- 
ditions it was quite remarkable as a thera- 
peutic measure. In smaller doses it was 
unimpressive. In massive doses it did not 
prevent a variable degree of local sepsis. 
The combination of polyvalent antitoxin 
and penicillin was most effective in com- 
bating local sepsis and general toxemia. 
Clinically we can postulate that /arge doses 
of polyvalent antitoxin plus /arge doses 
of penicillin should be an effective meams 
of treating the established clinical infection 
in man, provided the circulation is ade- 
quate at the site of the primary infection. 
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Residual cardiac damage in man, as re- 
ported by Sewell (18) and experimentally 
demonstrated in dogs, indicates that the 
sooner adequate antitoxin therapy is in- 
stituted, the less likelihood there is ofa 
residual cardiac injury. Care must be 
taken to test the patient for sensitivity to 
the antisera. Desensitization must pre- 
cede the administration of therapeutic 
amounts of antitoxin. 

Unpublished data‘ indicate that human 
toxoid immunization with Cl. welchit 
toxoid will produce alpha antitoxin titre 
of 0.1 unit, or more, per ml. of blood. Ex- 
perimentally we found this to be the crit- 
ical level (Table IX). The infection- 
challenge dose given the dog exceeds by far 
that which would normally be encountered 
inman. We should expect adequate pro- 
tection in man by this method of immu- 
nization. 

The clinical measures indicated from the 
discussion are in no way contrary to the 
dictates of good surgery. They are not 


meant to replace surgical measures as in- 


dicated in the care of a patient with clin- 
ical gas gangrene. We have previously 
pointed out that surgical amputation 
should be dictated by the vascular bed and 
not by the infection. The experiments 
as designed merely measure the virulence 
of the infecting organisms against the 
effectiveness of the prophylactic or ther- 
apeutic agent or agents and the resistance 
of the infected host. The evaluation of 
the various factors involved was simplified 
by the establishment of experimental 


conditions which would result in no im- 


pairment of circulation at the primary site 
of infection other than that produced by 
the disease itself. There was no com- 
plicating anesthesia. 


SUMMARY 


It has been possible toe reproduce re- 
peatedly in a large number of dogs experi- 
mental clostridial infections which in many 
respects are remarkably similar to clinical 
gas gangrene as it occurs in man. The 
main points of difference are in the mode 


4 : . . 
Dr. Milan A. Logan (personal communication). 


of production and the progess of the disease, 
which is much more rapid in the dog. 
Prophylactically, sulfadiazine was found to 
be the most effective sulfonamide employed, 
though it was valueless against Cl. oede- 
matiens. Therapeutically, sulfadiazine was 
far from being routinely effective. 

Penicillin, therapeutically, in massive 
doses early in the course of the disease 
gave excellent percentage survivals. It 
had no antitoxic properties and, when ad- 
ministered in small doses or late in the 
development of the disease, was not very 
effective. 

Polyvalent antitoxin (Lederle) in mas- 
sive doses administered rapidly (within a 
period of six hours) was effective even when 
administration was begun as late as twelve 
hours post-inoculation. Smaller doses 
given over a longer administration period 
were relatively ineffective. Massive doses 
did not routinely prevent varying degrees 
of local sepsis. A combination of poly- 
valent antitoxin and penicillin gave the 
best results when both per cent of survivals 
and reduced local sepsis were the criteria. 
Histologic examinations of the heart mus- 
cle in the control and treated animals 
would indicate that it is vital to institute 
adequate antitoxin therapy early in the 
course of the disease in order to reduce 
residual cardiac damage to a minimum. 

Cl. welchit toxoid immunization was 
successful in protecting dogs against a 
pure strain inoculum of C/. welchii. The 
degree of protection thus afforded was 
comparable to the results obtained fcllow- 
ing polyvalent antitoxin therapy. The crit- 
ical alpha antitoxin titre was adjudged to 
be 0.1 unit per ml. of blood. 

An interesting relationship was observed 
between diet in dogs and the capacity to 
produce adequate protective antitoxin 
titres. 

Note: The work discussed in this paper was done 
under a contract recommended by the Committee on 
Medical Research between the Office of Scientific 
Research and Development and the University of 
Rochester School of Medicine and Dentistry. 
Department of Radiology 


University of Rochester 
Rochester, N. Y. 
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DISCUSSION 


Robert P. Barden, M.D. (Philadelphia, Penna.) : 
When one considers the magnitude and funda- 
mental importance of this six-year experimental 
study, it is easy to understand how inadequate I 
feel in attempting to discuss it. The only thing 
I can do is to compare some of Dr. Dowdy’s re- 
sults with clinical material reported in the litera- 
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ture based on battle experience. Most of what | 
have to say comes from an article by Langley ang 
Winkelstein to which reference was made. 

Dr. Dowdy has indicated that the clinical gop. 
ditions in which gas bacillus infection occurs jg 
man are somewhat different from the experi. 
mental conditions under which he studied it ang 
therefore he would be the first to agree that the 
therapy may be altered by the altered clinica 
state. He mentioned the role of the vascular 
system, the vascular supply. Ina battle casualty 
the status of the circulation is the most fund. 
mental portion of the evaluation as far as treat. 
ment goes. He did not, of course, attempt to 
evaluate that in his animals. 

The paper I refer to is based upon 96 proved gas 
bacillus infections in an Evacuation Hospital in 
Europe. The authors’ experience seemed to 
indicate that in these soldiers prophylactic 
measures—chemotherapy—were not particularly 
useful and it was concluded that the most im- 
portant single factor in prophylaxis was the 
initial cleansing of the wound by the first-aid man 
and the immediate bandaging and sanitary care 
which the wound received. 

As far as therapeutic aspects go, it was found 
that sulfa drugs were useful in combating the 
secondary invaders, that penicillin was useful in 
large amounts because of its bacteriostatic action, 
and that antitoxin, as Dr. Dowdy indicated, was 
extremely important in selectively blocking the 
effects of the toxin produced by the organisms, 
particularly the late effects on the heart and dis- 
tant structures, so that by no means am I saying 
that chemical agents should be abandoned. 

I believe, however, that in human material one 
must not rely entirely upon medical treatment but 
be guided by the experience of the surgeons who 
felt that adequate and early surgery was the most 
single important factor. Of course, the delay 
period in battle casualties is very important aad 
the difference between treatment instituted three 
days after the wound and six days after the 
wound is tremendous. In the first instance, the 
deaths ran around 11 per cent and in the second 
instance as high as 50 per cent. 

Being a radiologist, I should say something, | 
suppose, about what this means in regard to 
radiation therapy. I am pretty well convinced 
that roentgen therapy is probably of no value and 
certainly should not be used in preference to any 
of these other measures that have been described. 
If one does use roentgen therapy at all, I thinkit 
extremely important to use it in multiple small 
doses, with an attempt, as with chemotherapy, 
to maintain a constant level: in other words, 
treatment every three, four, possibly six hours by 
the clock. Otherwise, we might just as well not 
try to talk about it. 

Dr. Dowdy indicated that he had no explan® 
tion for the antagonism between sulfa drugs in 
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general and radiation therapy. I don’t know 
whether he has any theoretical explanation or not, 
but the question is one that we are constantly 
asked by referring physicians. 


J. F. Kelly, M.D. (Omaha, Nebr.): I cannot 
agree with the essayist when he says that he 
doesn’t think there is anything to the x-ray treat- 
ment of gas gangrene. Nor can I see why we 
should spend time on experimental studies as to 
the effects of x-rays when their value is so clearly 
proved clinically and when reports from so many 
sources are available in the literature. It is fif- 


teen years since I first registered my opinion on 
this subject and it has been confirmed by my own 
experience and that of many others in the ensuing 


interval. I should like to show some pictures of a 
young patient who was injured on a Sunday 
morning. In spite of continued administration of 
penicillin, gas gangrene developed and the patient 
was comatose when I first saw her the following 
Thursday. I instituted x-ray therapy at once, 
and by the next Sunday the patient was out of 
coma and recovery eventually ensued. [A series 
of slides illustrated Dr. Kelly’s remarks.] 


Dr. Dowdy (closing): In attempting to an- 
swer Dr. Barden’s question, I am unable to say 
why there is this incompatibility, but I believe 
that it exists, and our experimental results would 
tend to verify this. Dr. Kelly has previously 
called our attention to this incompatibility of x- 
ray therapy and the sulfonamides. 

With reference to Dr. Kelly’s remarks, I am 
well aware of the work which he has done. In 
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fact, my first stimulation in regard to this disease 
resulted from the papers which he published some 
ten to twelve years ago when I was still with Dr. 
Doub in Detroit. This interest I carried with 
me to Rochester. 

Some years ago we spent a considerable portion 
of our time looking for clinical cases of gas 
gangrene. It was customary for practically every 
case to receive roentgen therapy. In later years, 
however, we have recommended other types of 
treatment. In so doing, I believe we are correct. 

In a recent paper, Dr. Kelly has emphasized the 
fact that x-rays require several hours to take 
effect. With this we areinagreement. We have 
pointed out experimentally in our dogs that one 
of the most severe damages is to the myocardium. 
One of my associates, Dr. Sewell, reported a case 
of gas gangrene which we had previously treated; 
this patient showed residual cardiac damage pre- 
sumably resulting from his gas gangrene infection. 
Personally, if I had this disease, I would wish to 
be treated with large amounts of antitoxin plus 
penicillin. The earlier the antitoxin is given, in 
our opinion, the less likely is one to suffer chronic 
myocardial damage. 

X-ray therapy is extremely beneficial in certain 
types of infection. We advocate it for post- 
partum mastitis, and at one time used it for the 
clinical treatment of gas gangrene. Experi- 
mentally with less severe infections, we have 
indicated that x-ray therapy is of some value. 
Even here it is not as efficacious as some of the 
other methods employed. In the future, it would 
seem that active human immunization will be 
possible, based on the work of Dr. Logan. 











A Study of Quality and Origin of Parasitic Radiation 
from the Target of an X-Ray Tube’ 
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HEN AN IMAGE Of the anode of an x-ray 

tube is obtained on a film placed be- 
fore a lead diaphragm having an opening 
1 mm. in diameter, all parts of the anode 
are reproduced, as shown in Fig. 1, thus 
indicating that they all emit x-rays. In 
the figure, zone A corresponds to that part 
of the tungsten target which receives the 
greatest bombardment of electrons; zone 


B represents the remainder of the tungsten 
target, and zone C the copper support, 


a 


Fig. 1. Image of the anode, obtained through a dia- 
phragm having an opening 1 mm. in diameter. Zone A 
corresponds to the part of the target receiving the great- 
est bombardment of electrons, zone B to the remainder 
of the tungsten target, and zone C to the copper sup- 
port. 


or anode stem. The intensity and quality 
of the radiation emitted by each of these 
zones have been studied by three methods: 
(1) independent micro-ionization cham- 
bers; (2) the Strauss dosimeter; (3) 
blackening of an x-ray film. 





Blechreometar 


Fig. 2. One type of independent ionization chamber 
used in the studies recorded here. Larger chambers on 
the same principle, but of different form, are adapted 
for therapy and for measurement of scattered radiation 
received by the workers. 


(1) For the purposes of this study an 
ionization chamber measuring but a few 
millimeters in diameter was constructed. 
For the central insulated electrode and the 
outer electrode a substance of low atomic 
weight, as magnesium or some organic 
product, was used. The charge of the 
central electrode and the charge remaining 
after exposure are measured by means of 
a special electrometer providing an auto- 
matic charge, called by us “‘radiometre.” 

(2) The Strauss dosimeter measurements 
were made in accordance with the usual 
technic. 

(3) The third method consisted in com- 
paring the degree of blackening of an x-ray 
film with the aid of a densitometer, 4 
standard scale of tints being used for 
quantitative determinations. 


1 Presented before the Société de Radiologie de Paris, May 12, 1946, and the Société de Electriciens, May 16, 


1946. Published in Rev. de radiol. and in Bull. de la Soc. d’electriciens. 


in September 1946. 
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With the micro-ionization chambers, it 
was found that at 100 kv. the greater the 
diameter of the aperture in the lead di- 
aphragm, the more penetrating was the 
radiation. This observation prompted us 


to investigate the influence of the different 
parts of the anode upon the quality of the 


| 


Fig. 3. Curves showing absorption of 
the radiation (total) in aluminum at 
voltages of 30 to 100 kv. at 30 cm. dis- 
tance from the anode. Ordinates: Per- 
centage of transmitted radiation. Ab- 
scissas : Filtration in millimeters of 
aluminum. 
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radiation. For this purpose the pin-hole 
diaphragm used to obtain the image of 
the anode was employed, the ionization 
chambers being placed successively in each 
of the three zones, A, B, and C. As will be 
explained more fully below, it was found 
that the radiation emitted by the central 
zone, A, was of the greatest wave length, 
while the most penetrating rays were 
those from zones B and C. These results 
were confirmed by densitometer determina- 
tions. The experiment was completed by a 
study of the effect of distance upon the 
quality of the radiation. It was found that 
with a large aperture in the limiting 
diaphragm, the radiation was most pene- 
trating at the point of exit of the tube. 


DETAILS OF EXPERIMENTAL STUDIES 


(1) Determinations with Micro-Ionization 
Chambers: With the specially constructed 
ionization chambers, the half-value layer of 
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the radiation from the different zones, when 
the distance between the anode and the 
ionization chamber was 16 inches, was found 
to be as follows: 


1.75 mm. aluminum. 
.2.30 mm. aluminum. 
35 mm. aluminum. 


meme B... ....6> 
Zone C 


The intensity of the radiation from zone 
A was 220 times that from B, while the 
intensity of the radiation from B was 
twice that from C. It does not follow, 
however, that zone B is responsible for 
only 1/220 and zone C for only 1/440 of 
the total radiation, since zones B and C 
are much larger than A. It is conceivable, 
therefore, that they may exert a notable 
influence on the quality of the radiation 
from any given tube. 

When the limiting diaphragm used for 
the preceding study was withdrawn, the 
half-value layer at the same distance, 
1.e., 16 inches, was found to be 2.0 mm. 
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Fig. 4. Curves showing absorption of the 

radiation (total) in aluminum at voltages 
from 30 to 100 kv. at 8 cm. distance from the 
anode. Ordinates: Percentage of trans- 
mitted radiation. Abscissas: Filtration in 
millimeters of aluminum. 


aluminum. This figure falls within the 
penetration range of zones A, B, and C. 
It represents, in fact, the total radiation 
from all three zones. 

The difference between the quality of 
the radiation emitted by the central zone 
only and the total output was deter- 
mined also for other distances. At 3 
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Fig. 5. Variations in half-value-layer as a function 
of the maximum voltage applied to the tube, at dis- 
tances of 8 cm. (a) and 30 cm. (0). The curves are 
practically identical up to 70 kv. but diverge sharply 
as the voltage is increased above that point. 


inches from the target the half-value 
layer for a narrow beam of rays, issuing 
only from zone A, was shown to be 1.80 
mm. aluminum, but the half-value layer 
of the broad beam, representing all three 
zones, -was 2.25 mm. aluminum. 

It is thus apparent that for the narrow 
beams, representing radiation from zone 
A alone, the quality is practically the 
same at 3 inches (h.v.1. 1.80 mm. Al) and 
at 16 inches (1.75 mm. Al). For the 
broad beam, however, obtained without 
the diaphragm, there is a notable differ- 
ence (2.25 mm. Al at 3 inches, 2 mm. 
Al at 16 inches). 

Before attempting to interpret these 
observations, the results obtained with 
the other methods of study may be set 
forth. 

(2) Determinations with the Strauss 
Dosimeter: In this study the dimensions 
of the ionization chamber, which measures 
about 1 inch, precluded observations on 
narrow beams, and all measurements apply 
therefore to broad beams, without a 
limiting diaphragm. Figures 3 and 4 show 
the absorption in aluminum at 16 and at 
3 inches, while Figure 5 shows the half- 
value layer in relation to voltage. It is 
seen in this last figure that for low volt- 


ages the penetration at distances of 1g 
and 3 inches is the same, but at Voltages 
above 70 kv. the curves separate, the half. 
value layer at 3 inches (1.25 mm. Al) bein 
notably higher than at 16 inches (0.9 mm, 
Al). 

It will be noticed that at both distances 
the half-value layer as determined by the 
Strauss dosimeter is lower than that ob. 
tained with the micro-ionization chamber. 
This is to be explained by the fact that the 
specially constructed microchambers had 
an outer electrode of aluminum. Be. 
cause of this, the less penetrating rays were 
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Fig.6. Measurement of scattered radiation, with 
the tube exit covered with 3 cm. of lead and a thin 
sheet of aluminum, 


eliminated and a much higher half-value 
layer was obtained. 

(3) Blackening of an X-Ray Film: By 
this method the half-value layer at 16 
inches for 100-kv. radiation with the limit- 
ing diaphragm was found to be as follows: 


eS a et re 
') Peete © UU 
.70 mm. Al 


On withdrawal of the diaphragm we 
should expect, as with the micro-ionization 
chambers, to obtain a half-value layer 
within this range (1.10-1.70 mm. Al). 
The figure actually, however, was 1.0 mm. 
Al. This indicates that, when the dia- 
phragm is withdrawn, there is added to the 
total output of the anode a very soft radia- 
tion scattered by the sides of the tube. 
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When ionization chambers are used for 
the measurements, this scattered radiation 
is largely eliminated by the walls of the 
chamber so that there is no lowering of the 
half-value layer of the total radiation. 

In order to study this scattered radia- 
tion, a film was placed 3 inches from the 
anode, the central opening of the tube was 
covered by a sheet of lead 3 mm. thick 
and over this was placed a thin sheet of 
aluminum to eliminate the radiation scat- 








Fig. 7. Effect of a localizing cone on 
the scattered radiation. This is elimi- 
nated only if the cone is in direct con- 
tact with the tube, as in B. When the 
cone is placed at a distance from the 
tube, as in A, the greater part of the 
scattered rays are transmitted. 


tered by the lead. With this arrangement, 
the radiation coming directly from the 
anode is suppressed completely for one 
part of the film, but the entire film receives 


. the radiation scattered by the sides of the 


tube. This is shown in Figure 6, in which 
the area between a and 3b receives only the 
scattered rays. The half-value layer of 
this scattered radiation was found to be 
0.5 mm. Al. 

The only way in which this scattered 
radiation may be eliminated is by placing 
a localizing cone directly against the tube, 
as in Fig.7B. A similar cone at a greater 
distance, as in Fig. 7 A, will be ineffective, 
as it will permit the passage of the greater 
part of the scattered rays. 


PARASITIC RADIATION FROM THE TARGET OF AN X-RAy TUBE 
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Fig. 8. Showing the decrease in the field with 
reduction of the aperture in the cone. At 40 cm., 
for a 10 mm. opening the field receiving the total 
radiation from zone A measures only 4.2 cm. 


The question arises whether a cone with 
a small opening might not be used to elimi- 
nate radiation issuing from zones B and C, 
allowing only the radiation from zone A to 
pass. As is shown by Figure 8, however, 
the aperture of the cone cannot be reduced 











Fig. 9. Series of images of a given 
point, O, due to the radiation from 
the three zones. 


without an altogether disproportionate 
reduction of the area of projection. Thus 
for a cone 1 cm. in diameter in contact 
with the tube, the area of projection at a 
distance of 16 inches is less than 2 inches 
in diameter, considering, that is, the area 
of the film receiving radiation from the 
entire zone A. 

The area of projection required for 
fluoroscopy and roentgenography demands 
a cone of such size that only a small frac- 
tion of the parasitic radiation from zones 
B and C is eliminated. As a result of this 
radiation, a series of shadows of any pro- 
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Fig. 10. Diagram illustrating the quality of 
radiation at the point of opening of the tube (m,) 
and at a distance (mz). 


jected point is produced, which results in 
diffusion of detail and consequent lack of 
definition in the image. This is shown in 
Figure 9, where 0 is the given point, a is 
the principal image, and 3, c, b' and c' are 
the images due to the radiation from zones 
B and C. Since we cannot eliminate this 
parasitic radiation from the anode stem, 
we must reduce the metal volume of the 
latter as much as possible. The rotating 
anode has this advantage along with 
others. 


DISCUSSION 


It has been shown by the use of a dia- 
phragm that the radiation emitted by 
zones B and C (Fig. 1) is more penetrating 
than that from zone A. Without a dia- 
phragm the radiation is most penetrating 
just against the exit of the tube. This 
may be explained by reference to Fig. 10. 
In the figure, microchamber ™, is placed 
just against the opening of the tube, where 
it receives radiation from almost all parts 
of the target and the anode stem. Micro- 
chamber m2, on the other hand, at a dis- 
tance from the tube, receives chiefly radia- 
tion from zone A, without the more pene- 
trating rays from zones B and C. 

It remains to explain the greater pene- 
tration of the radiation from those parts 
of the anode at a distance from the prin- 
cipal focus, A, that is from zones B and C, 


and the increase in penetration as this dis. 
tance is increased. Electrons emitted by 
the cathode assume, as a result of the dif. 
ference of potential between the filament 
and the anode, a kinetic energy which is q 
function of the difference in potential, 
The penetration of the radiation emitted 
by different parts of the anode bombarded 
by these electrons is, in turn, a function of 
their kinetic energy It may be concluded, 
then, that the electrons striking zones B 
and C have a greater velocity than those 
reaching zone A, since the distance which 
they must travel to reach the point of im- 
pact is greater. 

This fact can be explained by the re- 
pelling force (space charge effect) exerted 
by the electrons which reach zone A in 
high concentration, upon the electrons 
following behind them. Because of this, 
the sum total of electrons bombarding zone 
A have a lower velocity than would be ex- 
pected if only the voltage applied to the 
tube were taken into consideration. Elec- 
trons bombarding B and C are not subject 
to this repelling force and therefore, falling 
upon these zones with their full velocity, 
produce a more penetrating radiation. 

As noted as early as 1916 in a study of 
the early Coolidge tubes, given a constant 
voltage, the radiation becomes less pene- 
trating as the intensity and, correspond- 
ingly, the concentration of electrons bom- 
barding the anode are increased. It should 
be further noted that the degree of pene- 
tration increases with the distance of the 
source from the center of the tungsten 
target. 

These phenomena have a significance for 
both radiography and radiotherapy that 
cannot be neglected. 

Note: This study was made in Paris at the 
Laboratoire de Radiobiologie du Centre Anticancer- 
eux de l’Hépital Tenon, with a Picker X-ray Gener- 
ator of the type used by the U. S. Army. 

Dr. Robert Maurin 


5 Rue Gounod 
Paris 17¢ 
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Chronic Salmonella Bone Infection’ 


HENRY GREENFIELD, M.D. 
Brooklyn, N. Y. 


TIS NOW GENERALLY recognized that sys- 

temic infection with organisms of the 
Salmonella group is not of rare occurrence. 
The literature abounds with reports of 
cases involving almost every system of the 
body. Most of the reported cases have 
been of the acute toxic type with severe 
constitutional reactions, and the patients 
have been chiefly infants and children. 
Few if any of the cases reported deal with 
the chronic form of the disease, 7.e., a 
localized pyogenic infection. 

Recently we encountered an unusual ex- 
ample of chronic bone infection involving 
the lower end of the tibia which proved to 
be of the Salmonella type. 


CASE REPORT 


S. S., male, age 20, was referred for x-ray ex- 
amination of the left ankle region. In 1940, while 
playing ball, he had twisted his ankle and it became 


painful and swollen. After a short course of baking 
and diathermy by his family physician the ankle be- 
came normal. Some six months later a similar 
episode occurred after slight activity, and this was 
repeated from time to time. In 1942, x-ray studies 
revealed a cystic degenerative process involving the 
metaphyseal portion of the tibia and extending into 
the internal malleolus. In spite of this, the patient 
was inducted into the Armed Forces in 1943. While 
he was undergoing basic training, the ankle suddenly 
became swollen and a cellulitis developed, requiring 
incision and drainage. After several weeks the 
lesion healed, and shortly afterward the patient was 
given a medical discharge. In April of 1945, while 
he was at college, pain and swelling of the ankle 
again occurred spontaneously. He returned to his 
home and x-ray studies again revealed cystic changes 
in the lower tibia. 

The patient gave no history of any past acute in- 
fection, food poisoning, typhoid fever, or para 
typhoid infection. Aside from a mild form of 
“swollen glands” in childhood, he had always been 
perfectly well. , 

A physical examination was negative, except for 
the local findings. There were moderate soft-tissue 
swelling and redness about the ankle region, with an 
old scar over the medial aspect of the ankle, the re- 


‘ Accepted for publication in September 1946. 


sult of previous incision and drainage. Motion of 
the ankle was partially restricted in all directions 
and there was marked tenderness over the anterior 
and medial aspect of the lower end of the tibia. 

X-ray examination revealed several irregular areas 
of cystic change in the lower end of the tibia extend- 
ing into the internal malleolus. The larger cystic 
area was oval in shape, fairly well defined, presenting 
some reactive changes in the walls. The smaller 
absorptive areas were less clearly defined and 
showed only slight reactive changes. There was no 
expansion of the shaft, and the cortices appeared in- 
tact. The ankle joint was preserved. The im- 
pression was that of multiple small bone abscesses. 

Differential Diagnosis: Giant-cell tumor was con- 
sidered in the differential diagnosis because of the 
location of the lesion in the metaphyseal and epi- 
physeal end of the tibia. The absence of trabecula- 
tion, together with the reactive process about the 
absorptive areas, tended to exclude this possibility 
A tuberculous process was also considered and was 
difficult to exclude. The absence of demineraliza 
tion and an intact joint militated against that diag 
nosis. A fibroma may present an appearance similar 
to that observed, but there is usually a single local 
ized area of involvement with no particular reactive 
changes. Also, fibromata are not apt to be located 
in metaphyseal areas. 

Operative Findings: 
over the anteromedial aspect of the right tibia. The 
periosteum showed some thickening. On removing 
the cortex at a depth of about 1/2 inch, a caseous 
mass of tissue was encountered measuring approxi 
mately 3/4 inch. This was located about 2 inches 
above the internal malleolus. On continuing the 
bone dissection into the malleolus, three additional 
foci were opened up. The last of these was loca 
ted near the ankle joint and contained three or four 
drops of fluid pus. At one point the lesion extended 
so close to the joint space that a small bit of cartilage 
of the joint was removed in opening up the focus. 
This cartilage measured about 1/8 inch in diameter. 
A smear and culture were taken and a specimen of 
tissue was removed for microscopic examination. 
The wound was closed in the usual manner, and a 
cast was applied. 

Gross Pathology: The specimen consisted of 
many fragments of spongy bone and some of cortical 
bone. Among the bits of tissue, one could find pieces 
of inflammatory membrane, some of which were free 
and some adherent to the spongy bone. Some of the 
spongy bone showed cavities containing whitish, 
almost chalk-colored, pus. 


A 3-inch incision was made 
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Fig. 1. 


Microscopic Study: Sections showed evidence of 
chronic osteomyelitis of a rather nondescript histo- 
logic nature. Some fields were heavily permeated 
with polymorphonuclear leukocytes and interspersed 
with macrophages, some of which were filled with 
lipid. In other fields, the inflammatory cells in the 
marrow spaces were essentially lymphocytes and 
macrophages. 

The diagnosis was chronic bone abscess. 
nella Oranienburg was obtained on culture. 


Salmo- 


According to Seligmann and Saphra, 
about 38 different types of Salmonella have 


been identified. Some have been found 
rather infrequently, others seldom, a few 
only in a single instance. The predomi- 
nant type is Salmonella typhi murium of 
group B, which occurs in 3 per cent of the 
cases studied. Next in frequency are 
members of group C— 5S. Newport, S. 
cholerae suis, S. Orienienburg, S. Monte- 
video, and S. paratyphi B. Forty-nine per 
cent of the Salmonella infections belong to 
group B, 33 per cent to group C, 6 per cent 


Localized cystic changes in the lower end of the tibia. 


to group D, and 6 per cent to group E. 
The other groups together account for 4.1 
per cent. 

In recent years the steady progress in 
the differentiation of the various types of 
Salmonella organisms and constant im- 
provement in the methods of differentiation 
have broadened our knowledge and conse- 
quently our diagnostic acumen in this par- 
ticular group of infections. Most of the 
cases are diagnosed by agglutination reac- 
tions with stock serum and proved by 
various culture methods. The National 
Salmonella Center, New York City, headed 
by Dr. Erich Seligmann, has done much to 
enhance our knowledge of the bacteriology 
and epidemiology of this group of orgat 
isms. 

Salmonella Oranienburg is one of the 
paratyphoid group of organisms. The 
members of this group resemble each other 
closely, being gram-negative motile rods 
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CHRONIC SALMONELLA BONE INFECTION 


Fig. 2. Cystic changes in the lower end of the tibia with extension into the 
internal malleolus. 


Differentiation by morphological cultural 
and sometimes even sugar fermentation 


methods is impossible. Agglutination by 
specific antisera and agglutination absorp- 
tion are required for final differentiation. 

Salmonella Oranienburg has been found 
in animals and human beings. It has the 
typical characteristics of Salmonella cul- 
tures in so far as it does not produce indol. 
It ferments under gas production, dex- 
trose, maltose, and manitol. Further- 
more, of the rarer sugars, it attacks arab- 
inose, dulcitol, rhamnose, trehalose, xy- 
lose, but not inosite. It is able to utilize 
the different tartrates and citrates. 


SUMMARY 
A case is presented of chronic multiple 
bone abscesses of the lower end of the tibia 
which proved to be due to Salmonella. It 
is important to bear this organism in mind 
when dealing with chronic pyogenic infec- 
tions of bone. 
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Calcification of Pleura and Lung’ 


EDWIN L, LAME, M.D., and EUGENE P. PENDERGRASS, M.D. 
Philadelphia, Penna, 


ALCIFICATION of the pleura or of the 
[; lung is not uncommon, but the mas- 
sive involvement of an entire lung is so rare 
that the following case may be of interest. 
A few such lesions have been reported in 
the American and foreign literature, but 
none of these has been studied by body- 
section (planigraphic) roentgenography. 


CASE REPORT 

A white female of 74 years gave a history of 
diphtheria and scarlet fever in youth, pneumonia at 
40 years, influenza at 42 years, and pulmonary tuber- 
culosis with pleuritis (hospitalization for one year) 
also at 42 years. The diagnosis of tuberculosis was 
confirmed by two sputum samples of separate date 
positive for acid-fast bacilli. Symptoms at that 
time (1912) included cough, fever, and left thoracic 
pain. No thoracentesis or roentgen study was done. 

There were two admissions to the Hospital of the 
University of Pennsylvania, in 1915 and 1924, be- 
cause of pain in the left shoulder, thorax, and lum- 
bar area, loss of weight, hoarseness, dyspnea, palpi- 
tation, and vertigo. At these times expansion was 
almost entirely right thoracic; tactile fremitus 
and vocal resonance were increased on the left above 
the 7th rib posteriorly. There were bronchial 
breath sounds, whispered pectoriloquy, depression 
of the supraclavicular fossa, and dullness to per- 
cussion on the left. The heart and trachea were 
constantly retracted to the left. On the second 
admission, the sputum was negative for acid-fast 
bacilli and roentgen study of the chest revealed no 
expansion on the left, the heart retracted to the 
left lateral chest wall, and left deviation of the 
trachea. Other findings were probable thickening 
of the pleura and pulmonary fibrosis, and a sugges- 
tion of encroachment by emphysematous right lung 
upon the left hemithorax. (The plates were not 
available for review.) No mention was made of 
calcification. 

From 1934 to 1945 the patient has been seen by 
Dr. O. H. Perry Pepper (to whom we are indebted 
for this report), as an outpatient. She has been in 
rather good health, suffering occasionally and mod- 
erately from cough, weakness, dyspnea, vertigo, 
sore chest or shoulder, and ‘heart attacks.’’ How- 
ever, these do not prevent her doing all her house- 
work and driving a car. 


DISCUSSION 


High-speed Potter-Bucky _ roentgeno. 
grams in the postero-anterior and lateral 
projections reveal an extensive calcifica- 
tion in the left thorax and obscuration of 
the heart (Fig. 2, A and B). The contour 
of the upper and lower lobes can be seen 
well, and apparently both have undergone 
contraction with upward displacement. 
The right lung has expanded across the 
mid-line. The distance between the left 
rib cage and the calcium might be due to 
an uncalcified parietal pleura, but may be 
attributable simply to the fact that the 
shrunken lung lies posteriorly in the thorax 
and does not reach the lateral wall at its 
greatest diameter. This is analogous toa 
plan view of a spherical jar partly occupied 
by an opaque material (as in the accom- 
panying sketch, Fig. 3). 

Spiral laminagraphic exposures done 
in the anteroposterior and lateral projec- 
tions reveal a diffuse homogeneous density 
throughout the left lung, and _ splotehy, 
granular calcium placed irregularly (Figs. 
4-13). 

There has been a great deal of discussion 
in our clinic and among other roentgenolo- 
gists and phthisiologists to whom we have 
shown these films. One group holds that 
the lesion is a calcification chiefly of the 
lung and also of the pleura, while the other 
maintains that this is principally a pleural 
calcification, with perhaps some smal 
calcific lesions in the lung. Both agree 
fairly well that the lung has been the seat 
of severe contraction. 

The theory that this is chiefly a lung 
lesion but also a pleural one is supported 
by the homogeneous density best seet 
in the planigraphic studies (Figs. 5, 6, 4 
11, 12, 13). Furthermore, the persistence 


1 From the Department of Radiology, Hospital of the University of Pennsylvania, Philadelphia, Penna. Ac- 
cepted for publication in September 1946. 
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Fig. 1. Standard non-Bucky film. 


Fig. 2, A and B, Bucky postero-anterior an 1 lateral films. 


Fig. 3. Sketch of partly filled vessel. 

















Planigraphic exposures, anteroposterior, of left side. 
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Figs, 8-10. Planigraphic exposures, anteroposterior, 
of left side. 


in many sections of the sharply outlined, 
dense, granular opacities within the periph- 
ery of the organ lends greater conviction 
to this view. The right lung also contains 
many discrete areas of calcium that are 
regarded as healed parenchymal tuber- 
culous foci and there are probably similar 
lesions in the left lung. In addition, these 
proponents believe that, were the disease 
limited to the pleura, the great degree of 
contraction of the lung and herniation of 
the right lung into the left side would not 
be present. 

On the score of this being principally a 
pleural lesion it is said that a densely 
fibrosed contracted lung and a probably 
thick hyaline pleura (underlying the cal 
cium) would, very readily, provide a large 
degree of the homogeneous density seen. 
The adherents of this view believe that the 
dense granular areas lie along the pleural 
borders of the left lung and likewise in the 
right lung; that the planigraphic sections 
slice straight across the curving, constantly 
changing course of the lobar borders (in- 
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Figs. 11-13. 


cluding the interlobar pleura), where the 
dense patches may be seen located by the 
conventional Bucky films; and that this 


Planigraphic exposures, lateral projection. 
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Fig. 14. Two laminagrams on parallel planes may 
nearly duplicate each other and suggest location inside 
the lung. 


phenomenon causes many densities to be 
seen rather well at slightly changed loca- 
tions as one proceeds from one to another 
of the planigraphic sections (Figs. 4-13). 
If this pleural location is true, it will also 
cause the body sections to suggest or imi- 
tate a parenchymal location of the plaques 
of calcium (Figs. 14 and 15). 

Although this is a proved case of pul- 
monary tuberculosis, no necropsy study 
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can be presented, as the patient is living. 
However, this report does serve to reveal 
some methods and theories used and some 
limitations encountered in attempting to 
diagnose thoracic lesions roentgenograph- 
ically. 

Note: Grateful acknowledgment is made to Dr. 
O. H. Perry Pepper for his permission to publish 
this case. 


Jeanes Hospital 
Fox Chase, Philadelphia 11, 
Penna 
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Fig. 15. Sketch of anteroposterior and lateral pro- 
jections to show how laminagraphic section A-A’ will 
clarify two calcium bodies on the pleura, but how sec- 
tions B-B’ and C-C’ will cause areas to lie apparently 
within the lung. 
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The Present Status 


During the past three or four decades a 
tremendous amount of information has 
been acquired regarding the carcinogenic 
process. Up to the present time, search 
for a single cause of cancer has been fruit- 
less. The great majority of modern can- 
cer investigators will agree that the cause 
of cancer, unlike that of the communi- 
cable diseases, is complex and multiple. 
Cancer can now be induced at will in 
experimental animals by (a) more than 200 
different .chemicals, some of which are 
organ specific and induce the process in one 
organ or tissue only; (+) many of the en- 
ergy agents (x-rays, ultraviolet light, 
gamma rays, etc.), especially when the tis- 
sues are subjected to interval exposures; 
(c) hormonal disturbances and imbalances; 
(d) genetic manipulations (inbreeding and 
cross-breeding); (e) a combination of one 
or more of the above factors. Recently, 
Copeland and Salmon' of the Alabama 
Polytechnic Institute have reported the in- 
duction of cancer in rats by means of a 
simple dietary (choline) deficiency. 

While much has been learned about the 
inciting causes of cancer, which the late 
Dr. James Ewing called the ‘‘causal gene- 
sis,’ little or nothing has been discovered 
concerning Ewing's ‘‘formal genesis,”’ or the 
intracellular changes that take place when 
normal cells are transformed into cancer 
cells. Some think this transformation is 
the same for all cancers. On the other 
hand, this mechanism, too, may be com- 
plex and multiple, and many theories have 
been advanced as to its nature. But re- 
gardless of whether the intracellular 
change is due to a somatic mutation, to an 
intracellular parasitic virus, to modified 
mitochondria as suggested by duBuy and 


1 Am. J. Path. 22: 1059-1079, 1946 


of Cancer Research 


Woods*, to a _ retrograde bacterium. 
virus which has “‘hybridized”’ the cell, as 
suggested by Robert Green’, or to an 
altered protein enzyme as set forth by Pot- 
ter’, the final result in every case is the 
same. We observe a deviation from the 
normal cell behavior-pattern in which cells 
contribute nothing to the organism as a 
whole but live at its expense and thrive 
while the rest of the body is wasting away. 
This is the concept regarding the nature of 
the cancer process toward which modern 
research has lead us. [If it is correct, cancer 
may be thought of as an ‘‘autoparasite,” or 
better perhaps an ‘‘autosite’”’ 
self + «iros food) The latter term has 
been used in the past to designate a mon- 
ster capable of an independent existence 
after birth or a member of a double fetal 
monstrosity that nourishes itself by its own 
organs and, also, by nourishment from the 
other member. There is a good reason to 
believe that some cancers, especially those 
of early childhood, differ from these mon- 
strosities in degree more than in kind. 
While monstrosities invariably develop 
during intra-uterine life and are apparent 
at birth, the abnormal and equally mon- 
strous growth we call cancer may occur 
at any time during the entire development 
(intra-uterine and post-natal) of the indi- 
vidual. Moreover, cancer, for reasons 
not yet clear, displays a tremendous jump 
in mortality after the age of 44. In 1940, 
the age specific death rate in the United 
States was 61.1 per 100,000 deaths for the 
age group 35 to 44, while it was 165.5 per 
100,000 for the age group 45 to 54, and 
1,183.4 for the age group 75 years and 


(Gr. atvrés, 


2 Science 102: 591, 1945. 
* Biodynamica 6: 1-21, 1946 
‘ Cancer Res. 3: 358-361, 1943. 
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over. “When the patient is over 40 
think of cancer first’’ is a slogan that every 
conscientious physician will adopt when 
making a physical examination. 

Progress in the therapy of cancer has been 
relatively slow. Radium, x-rays, and sur- 
gery remain our most effective weapons 
provided diagnosis is made early and the 
patient falls in expert hands. Since World 
War II cancer research has been greatly 
accelerated in the United States. The 
American Cancer Society, upon the recom- 
mendations of the Committee on Growth 
of the National Research Council has allo- 
cated over $1,500,000 to cancer investiga- 
tions throughout the country, and the 
National Cancer Institute, upon the recom- 
mendations of the National Advisory 
Cancer Council, has distributed $500,000 
since July 1, 1946. Still larger sums from 


® Illinois Cancer Bull. 1: 3, April 1946. 
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both private and tax-supported sources 
will be available after July 1947. The 
emphasis today in cancer research is 
shifting from studies on the carcinogenic 
process toward chemotherapy. The re- 
cent advances made in our knowledge of 
the sex hormones in relation to the growth 
of certain types of cancer, the effect of nu- 
trition (restricted caloric diet) on experi- 
mental animal cancers, both spontaneous 
and induced, and the discovery that cer- 
tain chemicals seem to have selective 
effects on cancer cells have encouraged 
workers to concentrate upon the chemo- 
therapeutic approach. No one can say, 
however, which approach is most promising, 
and the final solution may come from a 
totally unexpected source. 
R. R. SPENCER, M.D. 
Chief of the National Cancer Institute 
Bethesda, Md. 


Annual Meeting 
Radiological Society of North America 


The Thirty-third Annual Meeting of the Radiological 


Society of North America will be held in Boston, with head- 


quarters at the Hotel Statler, from November 30 to Decem- 


ber 5, 1947. 
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GEORGIA RADIOLOGICAL SOCIETY 


At the recent meeting of the Georgia Radiological 
Society, held in conjunction with the Medical 
Association of Georgia, Dr. Albert Rayle of Atlanta 
was elected president, Dr. Harry McGee of Savan- 
nah vice-president, and Dr. Robert Drane of Savan- 
nah secretary-treasurer. 

Dr. Clarence Allen Goode, Jr., of the Mayo Clinic 
spoke on “The Roentgenologic Diagnosis of Tumors 
of the Small Intestine.’’ Papers were also presented 
by Drs. L. P. Holmes, Stephen W. Brown, and David 
Robinson from the University School of Medicine, 
Augusta; Dr. James J. Clark of Atlanta; Dr. H. H. 
McGee of Savannah; Dr. Max Mass of Macon; 
and Dr. R. C. Pendergrass of Americus. 

Arrangements were made to hold the mid-winter 
meeting of the Society at Tybee Beach. 


PROFESSOR H. HOLTHUSEN 


In the December (1946) issue of RADIOLOGY we 
were pleased to reprint some excerpts from a letter 
from Professor Holthusen of Hamburg, Germany. 
In a more recent letter, addressed to Dr. George 
Pfahler, Dr. Holthusen, acknowledging receipt of a 
‘“Care”’ package writes: 

“While we are approaching the middle of March, 
we are still in hard winter. The snow lies higher 
than anybody can remember, the ice on the Elbe 
above Hamburg has more than one meter. From 
the coast you can drive in a motor car to the islands, 
a fact that never has been realized as long as his 
torical tradition exists. Since the middle of January 
the temperature only on two days in the past week 
has risen above zero. Fuel could not be delivered 
to the population and at the time being cannot even 
be transported to the electric power stations, so that 
in the evening, we generally sit in the dark. You 
can imagine what a value the supplementary calories 
of your gift represent in these extraordinary times 
as a compensation for the loss of warmth. But I 
confess they are the more welcome to us as we regard 
them as a token of your undiminished friendship 
to us 

“We have passed these hard weeks in a compara 
tively good position, as we had warm room at home 
and as the hospital was comparatively well heated. 
It is only since the beginning of March that the 
supply of fuel has come to an end... . 

“Not long ago we celebrated the 80th birthday of 
Prof. Walter. You remember perhaps his co-opera 
tion with Albers-Schénberg in the field of R6entgen 
technique. He was a physicist and invented the 
water-cooled tube. He is still quite up to date and 
is to be found at his bureau at the Physical Institute 
nearly every day. Soon we are relying entirely 
upon the ‘second generation.’ ”’ 
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Professor Adolf Liechti 


In Memoriam 


PROFESSOR ADOLF LIECHTI 


1S98—1946 


In the death, in August 1946, of Professor Liechti, 
head of the Central Radiological Institute of Bern 
University, the whole medical world has suffered a 
great loss, as have all who had the privilege of know- 
ing personally this modest, kindly man. Because of 
the illness which he bore with such admirable cour- 
age, his appearance abroad was infrequent, but his 
pioneer work in every branch of radiology was 
known far and wide. 

Under the direction of Hermann Holthusen, the 
leading German radiologist of the time, there ap- 
peared in 1929 Liechti’s standard treatise on the 
measurement of the quality and quantity of roentgen 
rays, a work which is still considered as the most 
important foundation of radiotherapy. Liechti’s 
particular bent for physics was also seen in his crea- 
tion of an entirely new type of combined electro- 
cardiograph and x-ray apparatus, which makes 
possible specifically focused roentgenograms of the 
heart at any phase of cardiac activity, and in his 
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textbook on roentgen physics, probably the most 
authoritative work on the subject. 

But Liechti was in no sense interested in radiology 
solely as a branch of physics; he conducted radio- 
biological research with the same supreme ability 
which he brought to the solution of physical problems. 
It would be impossible to enumerate here even the 
more important of his works on radiobiology. The 
great services he rendered to medical radiology are 
no way less valuable. In the last stages of his illness 
he still carried on his work as a practising radiologist 
at several hospitals in Bern and his private institute, 
in addition to his university activities. All who had 
occasion to consult him were inspired with the deep- 
est admiration of his personal qualities as well as 
his supreme knowledge of radiodiagnosis and radio- 
therapy. His last great work, Radiodiagnosis of 
the Vertebral Column (Springer, Vienna, 1944) was 
closely related to his own tragic affliction and, like 
all his works, is distinguished by a unique mastery 
of the subject. 

Swiss radiology has indeed suffered an irreparable 
loss by the death of Professor Liechti. None wil be 
able to fill his place. But all who knew and honored 
this unusual radiologist will feel themselves in duty 
bound to maintain his spiritual legacy, radiophysics, 
radiobiology and medical radiology, as equally im- 
portant branches of radiology. Thus will the torch 
he set alight be carried forward. O. HUBACHER 

Bern, Switzerland 


RICHARD MANGES SMITH 
1901-1947 


Richard Manges Smith was born in York, Penna., 
on Jan. 25, 1901, the son of George E. and Leah 
Jenny Manges Smith. He received his education 
at Gettysburg College and later attended Jefferson 
Medical College, receiving his degree from that -in- 
stitution in 1927, and serving his internship there. 
He then became associated with his uncle, Doctor 
Willis F. Manges, for the study of radiology and 
advanced rapidly in this specialty. He first held 
the position of Assistant Demonstrator in Roent- 
genology in the Jefferson Medical College and was 
later elevated to Instructor and Demonstrator. 

Dr. Smith’s career was tragically cut short by an 
illness which began in 1936 and was slowly progres- 
sive until his death on Nov. 20, 1946. His lingering 
illness was due to multiple sclerosis. Since 1939 he 
had been inactive in the Department of Roentgen- 
ology at Jefferson Hospital. In that year he married 
Marion E. Bowers, who faithfully cared for him 
until his death. 

Doctor Smith’s career, though short, led to his 
recognition by election to membership in the Ameri 
can College of Radiology, the American Roentgen 
Ray Society, the Radiological Society of North 
America, the Philadelphia Roentgen Ray Society, 
and the College of Physicians and Surgeons of Phila- 
delphia. He was a member of Nu Sigma Nu and 
Sigma Alpha Epsilon fraternities. 
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Doctor Smith had made many friends during his 
work at Jefferson. His optimism in spite of his af- 
fliction, his great sense of humor, his accomplish- 
ments and friendliness all won him great admiration 
His friends in radiology mourn his passing. 

Pau. C. Swenson, M.D. 


Book Reviews 


RADIOLOGY FOR MEDICAL STUDENTS. By FRED 
JENNER Honces, M.D., Professor and Chairman, 
Department of Roentgenology, University of 
Michigan, IsAaporRE LAMPE, M.D., Associate Pro- 
fessor, Department of Roentgenology, University 
of Michigan, and Joun FLoyp Hott, M.D., As- 
sistant Professor, Department of Roentgenology, 
University of Michigan. A volume of 424 pages, 
with 103 plates. Published by The Year Book 
Publishers, Inc., 304 S. Dearborn St., Chicago 4, 
Ill. Price $6.75. 


The expansion in the teaching of radiology has 
brought with it the publication of a number of text- 
books; the latest addition by the University of 
Michigan group is a splendid contribution. De- 
signed especially for the undergraduate student, the 
book fulfills admirably the purpose of the authors to 
furnish a well balanced succinct presentation of the 
subject. The attempt has been made to cover to a 
limited degree x-ray technic, to a reasonably elabo- 
rate degree roentgen diagnosis, and perhaps to an 
even greater degree than is really necessary for the 
undergraduate student, radiation therapy. The 
general principles underlying x-ray technic are well 
presented, although the details are not elaborated 
upon, The manner of reporting films is described 
fully and the one detailed report is a most satis- 
factory example. 

There are few criticisms to offer on this excellent 
book. The information contained is entirely accu- 
rate and is presented in systematic fashion. The 
text is well written, the choice of illustrations is good 
and the whole manner of presentation is highly 
satisfying. A moderate-sized, well selected bibliog- 
raphy is appended to each chapter. It would have 
been desirable to have included more detail on the 
specific indications for roentgen examination and on 
the evaluation of the results of x-ray examination in 
particular conditions. A serious the 
absence of any discussion of the dangers of roentgen 
diagnosis both to the patient and to the physician 
and technician. While the deleterious effects of 
radiation are detailed in the section on radiation 
therapy, the dangers of prolonged fluoroscopy and of 
prolonged exposure of the workers in this field are 
not clearly delineated. 

In keeping with the record of the Year Book Pub 
lishers, the typography and particularly the illus 
trations are of the first order. The publishers are 
to be congratulated 


omission is 
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This is a book which should facilitate the under- 
graduate teaching of radiology and should be most 
valuable for the student himself. If will also be 
helpful to the graduate student in this specialty as a 
short survey of the field and to the general physi- 
cian who is interested in familiarizing himself with 
the accomplishments of modern radiology. 


RADICAL SURGERY IN ADVANCED ABDOMINAL CAN- 
CER. By ALEXANDER BRUNSCHWIG, M.D., Pro- 
fessor of Surgery, University of Chicago. A vol- 
ume of 327 pages, with 118 illustrations. Pub- 
lished by the University of Chicago Press, Chicago, 
Ill., 1947. Price $7.50. 


Dr. Brunschwig is one of the leading exponents of 
a trend in surgery toward the performance of radical 
and extensive procedures in the presence of cancer, 
even though the prognosis for ultimate survival is 
admittedly poor. His book is a report of 100 con- 
secutive cases of abdominal carcinoma, with ex- 
tension and/or metastasis to the extent that they 
could reasonably be considered inoperable. All were 
treated by what the author terms ‘massive resec- 
tion.” 

The unsuccessful cases are given as much promi- 
nence as the good ones, so that the reader can form his 
own opinion of the value of this kind of radical sur- 
gery. The immediate operative mortality was 34 
per cent, and 17 per cent of the patients received no 
palliation. The other half were benefited, since 30 


per cent received palliation and 19 per cent had a 
prolonged survival time. Of the latter, 13 per cent 
were living and well, an average of forty months after 
the operation. 

Some examples of operations are: removal of the 
entire stomach, spleen, transverse colon, and body 
and tail of the pancreas for carcinoma of the stom- 


ach; removal of the right half of the colon, distal 
half of the stomach, and periumbilical region of the 
abdominal wall for carcinoma of the colon; removal 
of all of the stomach, all of the pancreas, all of the 
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duodenum, spleen, omentum and left adrenal fo 
carcinoma of the pancreas. 

There are chapters on the history of cancer surgery 
general considerations of operability, and the sup. 
portive treatment which is necessary in conjunction 
with radical surgery. The importance of adequate 
blood replacement is adequately stressed; it was 
not unusual for 2 or 3 liters of blood to be given while 
the patient was on the table. 

The book is illustrated by clear photographs of 
the resected specimens and attractive diagrams 
which show what was done. 


CONFRONTATIONS RADIO-ANATOMO-CLINQUES, 
Published under the direction of M. Curay, 
R. A. GUTMANN, AND J. SENEQUE. Fascicule |, 
A volume of 56 pages, with 98 figures. Published 
by Masson & Cie, Editeurs, Paris, 1946. Price 
370 fr. 


Thirty reports of cases, beautifully illustrated, 
make up this first issue of a new French publication. 
The object, as set forth in the Introduction, is not 
to duplicate the radiologic atlas or the specialized 
review, but rather to serve as a reflection of the 
‘“‘hasards de la clinique.’’ The plan is to present in- 
dividual cases, both classical and atypical, along 
with the films which have made possible a diagnosis 
or—what may sometimes be even more useful— 
have led to an erroneous conclusion. Where de- 
sirable, photographs of operative specimens and 
histologic preparations will also be included. 

The reports come from the monthly meetings or- 
ganized under the direction of the editors, in the 
service of one of them. For that reason, gastro- 
enterology is predominantly represented, but other 
fields will be considered in subsequent issues. If 
these carry out the promise of this initial number, 
the publication will easily rank among the most at- 
tractive of the post-war period and fulfill the hope 
expressed by the editors that it may constitute “un 
ensemble digne de l’ Ecole Frangaise.”’ 
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RADIOLOGICAL SOCIETIES: SECRETARIES AND MEETING DATES 
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Editor’s Nete: Secretaries of state and local radiological societies are requested to cooperate in keeping this 
section up-to-date by notifying the editor promptly of changes in officers and meeting dates. Address: Howard 
P. Doub, M.D., The Henry Ford Hospital, Detroit 2, Mich. 


UNITED STATES 


RaprotocicaL SocreTy oF NortH America. Secre- 
tary-Treasurer, Donald S. Childs, M.D., 607 
Medical Arts Bldg., Syracuse 2, N. Y. 

AmerIcaN Rapium Society. Secretary, Hugh F. Hare, 
M.D., 605 Commonwealth Ave., Boston 15, Mass. 

AmERICAN ROENTGEN Ray Society. Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

AmerIcCAN COLLEGE OF RaproLocy. Secretary, Mac F. 
Cahal, 20 N. Wacker Dr., Chicago 6, II. 

SecTION ON RaproLocy, A. M. A. Secretary, U. V. 
Portmann, M.D., Cleveland Clinic, Cleveland 6, 
Ohio. 


Alabama 

AtapaMA RapIoLocicat Society. Secretary-Treasurer, 
John Day Peake, M.D., Mobile Infirmary, Mobile. 
Next meeting at the time and place of the Alabama 
State Medical Association meeting. 


Arkansas 

ARKANSAS RaprioLocicaL Socrety. Secretary, Fred 
Hames, M.D., Pine Bluff. Meets every three 
months and annually at meeting of State Medical 
Society. 


California 

CALIFORNIA MEDICAL ASSOCIATION, SECTION ON RADI- 
oLtocy. Secretary, D. R. MacColl, M.D., 2007 
Wilshire Blvd., Los Angeles 5. 

Los ANGELES County MeEpIcAL ASSOCIATION, Ra- 
DIOLOGICAL SECTION. Secretary, Moris Horwitz, 
M.D., 2009 Wilshire Blvd., Los Angeles 5. Meets 
second Wednesday of each month at County 
Society Bldg. 

Paciric ROENTGEN Society. Secretary, L. Henry 
Garland, M.D., 450 Sutter St., San Francisco 8. 
Meets annually with State Medical Association. 

San Disco RoENTGEN Society. Secretary, R. F 
Niehaus, M.D., 1831 Fourth Ave., San Diego 
Meets first Wednesday of each month. 

X-Ray Srupy Cus oF SAN Francisco. Secretary, 
Ivan J. Miller, M.D., 2000 Van Ness Ave. Meets 
monthly on the third Thursday at 7:45 P.M., 
January to June at Lane Hall, Stanford Univer- 
sity Hospital, and July to December at Toland 
Hall, University of California Hospital. 


Colorado 

DENVER RADIOLOGICAL CLUB. Secretary, Washington 
C. Huyler, M.D., Mercy Hospital, 1619 Milwau- 
kee, Denver 6. Meets third Friday of each month, 
at the Colorado School of Medicine and Hospitals. 


Connecticut 

Connecticut STATE Mepicat Society, SECTION ON 
Rapio.ocy. Secretary, Robert M. Lowman, M.D., 
Grace-New Haven Hospital, Grace Unit, New 
Haven. Meetings bimonthly, second Thursday. 


Florida 

FLORIDA RADIOLOGICAL Society. Secretary-Treasurer, 
Maxey Dell, Jr., M.D., 333 West Main St., S. 
Gainesville. 


Georgia 

GeorGiA RapIoLocicat Society. Secretary-Treasurer, 
Robert Drane, M.D., De Renne Apartments, 
Savannah. Meets in November and at the annual 
meeting of State Medical Association. 


Illinois 

CuIcaGoO ROENTGEN Society. Secretary, T. J. Wach- 
owski, M.D., 310 Ellis Ave., Wheaton. Meets 
at the Palmer House, second Thursday of October, 
November, January, February, March, and April, 
at 8:00 p.m. 

ILLINOIS RADIOLOGICAL Society. Secretary-Treasurer, 
William DeHollander, M.D., St. Johns’ Hospital, 
Springfield. Meetings quarterly as announced. 

Ituinots STATE MepIcat Society, SECTION ON Ra- 
pIOLoGY. Secretary, Frank S. Hussey, M.D., 250 
East Superior St., Chicago 11. 


Indiana 
INDIANA ROENTGEN Socrety. Secretary-Treasurer, 
J. A. Campbell, M.D., Indiana University Hos- 


pitals, Indianapolis 7. Annual meeting in May. 


Iowa 

Iowa X-Ray Crus. Secretary, Arthur W. Erskine, 
M.D., 326 Higley Building, Cedar Rapids. Meets 
during annual session of State Medical Society. 


Kentucky 

KENTUCKY RaproLocicaL Society. Secretary-Treas- 
urer, Sydney E. Johnson, M.D., 101 W. Chestnut 
St., Louisville 

LouIsvILLE RapioLocicaL Society, Secretary-Treas- 
urer, Everett L. Pirkey, Louisville General 
Hosrital, Louisville 2. Meets second Friday of 
each month at Louisville General Hospital. 

Louisiana 

LouIsiANA RaproLocicaL Society. Secretary-Treas- 
urer, Johnson R. Anderson, M.D., No. Louisiana 
Sanitarium, Shreveport. Meets with State Med- 
ical Society. 
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ORLEANS ParisH RaproLocicat Socigry. Secretary, 
Joseph V. Schlosser, M.D., Charity Hospital of 
Louisiana, New Orleans 18. Meets first Tuesday 
of each month. 

SHREVEPORT RaproLocicat Cius. Secretary, Oscar O. 
Jones, M.D., 2622 Greenwood Road. Meets 
monthly September to May, third Wednesday, 
7:30 P.M. 


Maryland 

Battmore City Mepicat Society, RADIOLOGICAL 
Section. Secretary, Charles N. Davidson, M.D., 
101 West Read St., Baltimore 1. 


Michigan 

Derroit X-RAY AND Raprem Society. Secretary- 
Treasurer, E. R. Witwer, M.D., Harper Hospital, 
Detroit 1. Meetings first Thursday of each month 
from October to May, at Wayne County Medical 
Society club rooms. 

MICHIGAN ASSOCIATION OF ROENTGENOLOGISTS. 
retary-Treasurer, R. B. MacDuff, M.D., 
Genesee Bank Building, Flint 3. 


Sec- 
220 


Minnesota 

Minnesota RaproLocicat Society. Secretary, C. N. 
Borman, M.D., 802 Medical Arts Bidg., Min- 
neapolis2. Regular meetings in the Spring and 
Fall. 


Missouri 

RaproLocicat Society or GREATER Kansas CIty. 
Secretary, John W. Walker, M.D., 306 E. 12th St., 
Kansas City, Mo. Meetings last Friday of each 
month. 

Sr. Louis Society or Rapio.ocists. Secretary, Edwin 
C. Ernst, M.D., 100 Beaumont Medical Bldg. 
Meets on fourth Wednesday of each month, October 
to May. 


Nebraska 

NEBRASKA RapioLtocicaLt Society. Secretary-Treas- 
urer, O. A. Neely, M.D., 924 Sharp Building, 
Lincoln. Meetings third Wednesday of each 
month at 6 p.m. in either Omaha or Lincoln. 


New England 
New ENGLAND ROENTGEN Ray SOcIeTY. 
Treasurer, George Levene M.D., Massachusetts 


Secretary- 


Meets 
Medical 


Mass. 
Boston 


Hospitals, Boston, 
third Friday at 


Memorial 
monthly on 
Library 


New Hampshire 

Hampsuire Roentcen Sociery. Secretary- 
Treasurer, Albert C. Johnston, M.D., Elliot Com- 
Meetings quarterly in 


New 


munity Hospital, Keene 


Concord. 


New Jersey 
RapioLtocica, Socsery oF New Jersey. Secretary, 


H. Seward, M.D., Orange Memorial Hospital, 
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Orange. Meetings at Atlantic City at time of 
State Medical Society and midwinter in Newark as 
called. 


New York 

ASSOCIATED RADIOLOGISTS OF NEW York, INc. Se. 
retary, William J. Francis, M.D., East Rockaway, 
L. I. 

BROOKLYN ROENTGEN Ray Society. Secretary-Tregs. 
urer, Abraham H. Levy, M.D., 1354 Carroll st, 
Bklyn. 13. Meets fourth Tuesday of every month, 
October to April. 

BUFFALO RADIOLOGICAL SocigTy. Secretary-Treasurey, 
Mario C. Gian, M.D., 610 Niagara St., Buffalo 1. 
Meetings second Monday evening each month, 
October to May, inclusive. 

CENTRAL NEW YoRK ROENTGEN SocIETY. Secretary. 
Treasurer, Dwight V. Needham, M.D., 608 £. 
Genesee St., Syracuse 10. Meetings in January, 
May, and October. 

LoncG ISLAND RADIOLOGICAL Society. Secretary, Mar- 
cus Wiener, M.D., 1430 48th St., Brooklyn 19, 
Meetings fourth Thursday evening each month at 
Kings County Medical Bldg. 

New York Rogentcen Society. Secretary, Wm. 
Snow, M.D., 941 Park Ave., New York, 28. 
ROCHESTER ROENTGEN-RAy Society. Secretary, Mur- 
ray P. George, M.D., 260 Crittenden Blvd., Ro 
chester 7. Meets at Strong Memorial Hospital, 

third Monday, September through May. 


North Carolina 

RADIOLOGICAL SocieTY OF NorTH Carona. Se 
retary-Treasurer, James E. Hemphill, M.D., Pro 
fessional Bldg., Charlotte 2. Meets in May and 
October. 


North Dakota 
NortH Daxota RapioLocicaL Society. Secretary, 
Charles Heilman, M.D., 1338 Second St., N., Fargo. 


Ohio 

Onto RapIOLoGiIcaL Society. Secretary, Henry Snow, 
M.D., 1061 Reibold Bldg., Dayton 2. Next meet- 
ing at annual meeting of the Ohio State Medical 
Association. 

CenTraL Onto RaproLocicaL Society. Secretary, 
Hugh A. Baldwin, M.D., 347 E. State St., Co 
lumbus. 

CLEVELAND RapIoLocicaL Society. Secretary. Treas 
urer, George L. Sackett, M.D., 10515 Carnegie 
Ave., Cleveland 6. Meetings at 6:30 P.M. oD 
fourth Monday, October to April, inclusive. 

RADIOLOGICAL SOCIETY OF THE ACADEMY OF MEDICINE 
(Cincinnati Roentgenologists). Secretary- Tress 
urer, Samuel Brown, M.D., 707 Race St. Cis- 
cinnati 2. Meets third Tuesday of each month 

Oklahoma 

OKLAHOMA State RapioLocicaL Society. Secraery 
Treasurer, Peter M. Russo, M.D., 230 Osler Build- 


ing, Oklahoma City. Meetings three times a ye 
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Pennsylvania 

PENNSYLVANIA RADIOLOGICAL Society. Secretary- 
Treasurer, James M. Converse, M.D., 416 Pine 
St., Williamsport 8. Meets annually. 

PHILADELPHIA ROENTGEN Ray Society. Secretary, 
Calvin L. Stewart, M.D., Jefferson Hospital, 
Philadelphia 7. Meets first Thursday of each 


month at 8:00 p.m., from October to May in 
Thomson Hall, College of Physicians, 21 S. 22d St. 
PrrtsBURGH ROENTGEN Society. Secretary-Treasurer, 
Lester M. J. Freedman, M.D., 415 Highland Bldg., 
Pittsburgh 6. Meets second Wednesday of each 
month at 6:30 p.m., October to May, inclusive. 


Rocky Mountain States 

Rocky MounTAIN Rapio.ocicat Society. Secretary- 
Treasurer, A. M. Popma, M.D., 220 N. First St., 
Boise, Idaho. 


South Carolina 
SoutH CAROLINA X-Ray Society. Secretary-Treasurer, 
Robert B. Taft, M.D., 103 Rutledge Ave., Charles- 


ton 16. 


Tennessee 

MempPuHis ROENTGEN CLuB. Meetings second Tuesday 
of each month at University Center. 

TENNESSEE RADIOLOGICAL Society. Secretary-Treas- 
urer, |. Marsh Frére, M.D., 707 Walnut St., Chat- 
tanooga. Meets annually with State Medical 
Society in April. 


Texas 

DaLLas-ForT WorRTH ROENTGEN Stupy CLus. Sec- 
retary, X. R. Hyde, M.D., Medical Arts Bldg., 
Fort Worth 2. Meetings on third Monday of each 
month, in Dallas in the odd months and in Fort 
Worth in the even months. 

Texas Rapiotocicat Society. Secretary-Treasurer, 
R. P. O’Bannon, M.D., 650 Fifth Ave., Fort Worth 
4. 


Utah 

Uran State RaprioLocicat Society. Secretary-Treas- 
urer, M. Lowry Allen, M.D., Judge Bldg., Salt 
Lake City 1. Meets third Wednesday, January, 
March, May, September, November. 

UNiversITY OF UTAH RADIOLOGICAL CONFERENCE. 
Secretary, Henry H. Lerner, M.D. Meets first and 
third Thursdays, September to June, inclusive, 
at Salt Lake County General Hospital. 


Virginia 

VirGINIA RADIOLOGICAL Society. Secreiary, E. Latan 
Flanagan, M.D., 215 Medical Arts Blidg., Rich- 
mond 19. 


Washington 

WASHINGTON STATE RADIOLOGICAL Society. Secre- 
tary-Treasurer, Frederic E. Templeton, M.D., 324 
Cobb Bldg., Seattle 1. Meetings fourth Monday, 
October through May, at College Club, Seattle. 


Wisconsin 

MILWAUKEE ROENTGEN Ray Soctgety. Secretary- 
Treasurer, C. A. H. Fortier, M.D., 231 W. Wiscon- 
sin Ave., Milwaukee 3. Meets monthly on second 
Monday at the University Club. 

RADIOLOGICAL SECTION OF THE WISCONSIN STATE Mgp- 
1caAL Society. Secretary, S. R. Beatty, M.D., 185 
Hazel St., Oshkosh. Two-day meeting in May 
and one day at annual meeting of State Medical 
Society in September. 

UNIVERSITY OF WISCONSIN RADIOLOGICAL CONFERENCE. 
Meets first and third Thursdays 4 to 5 p.m., Sep- 
tember to May, inclusive, Room 301, Service Mem- 
orial Institute, 426 N. Charter St., Madison 6. 


CANADA 


CANADIAN ASSOCIATION OF RaproLocists. Honorary 
Secretary- Treasurer, E. M. Crawford, M.D., 2100 
Marlowe Ave., Montreal 28, Quebec. Meetings 
in January and June. 

La Socif&r& CANADIENNE-FRANCAISE D’ ELECTROLOGIB 
ET DE RADIOLOGIE M&pICcALES. General Secretary, 
Origéne Dufresne, M.D., Institut du Radium, 
Montreal. Meets on third Saturday of each 
month. 


CUBA 


SocrEDAD DE RApDIOLOGIA Y FISIOTBRAPIA DE CUBA. 
Offices in Hospital Mercedes, Havana. Meets 


monthly. 


MEXICO 


SocrlEDAD MEXICANA DE RADIOLOGIA Y FISIOTBRAPIA 
General Secretary, Dr. Dionisio Pérez Cosio, 
Marsella 11, México, D. F. Meetings first Monday 
of each month. 
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ROENTGEN 


THE CHEST 


Discussion on the Stethoscope Versus X-Rays. John 
Donnelly. South. Med. & Surg. 108: 248-249, August 
1946. met 

In certain diseases of the chest such as bronchitis, 
dry pleurisy, bronchiectasis, and heart disease, the 
stethoscope is a superior diagnostic instrument, but in 
the vast majority of chest conditions the x-ray examina- 
tion is more informative. The author believes that 
most of the errors in radiologic diagnosis of chest 
diseases are due to inadequate use of available facilities 
and dependence on a single film. He urges more use of 
roentgen studies of the chest in the early years of 
medical training and believes they would contribute 
jnestimably to a better understanding of the anatomy 
and physiology of the heart and lungs. He advocates 
the taking of a careful history, study of physical signs, 
and then study of the chest roentgenogram, with in- 
terpretation of the findings in the light of previous 
knowledge of the individual patient. In the diagnosis 
and treatment of chest conditions, the history is of 
supreme importance and the radiological findings next, 
while the stethoscopic findings are frequently only an 
aid in correct interpretation of the shadows seen on the 
film. BERNARD S. KALAYJIAN, M.D. 


A Simple and Practical Method of Obtaining Com- 
plete Bronchograms. J. Karl Poppe. Am. Rev. Tuberc. 
54: 104-110, August 1946. 

The author describes his method for obtaining com- 


plete bronchograms of one or both lungs. Anesthesia is 
obtained by spraying the throat thoroughly with a 1.0 


per cent pontocaine solution. The patient sits on a 
stretcher in front of the fluoroscope and the radiopaque 
oil is dripped over the back of the tongue, using a 
straight metal cannula attached to a 20-c.c. syringe; 
10 to 12 c.c. of oil are sufficient for each side of the chest. 
The patient is tilted toward the side to be filled and, 
after the oil is instilled, is placed in a recumbent 
position, the foot of the stretcher being elevated to ob- 
tain filling of the upper lobe bronchi. A single posterior 
semi-oblique upright film is sufficient for visualizing 
zach side of the chest. For successful bronchography it 
is essential that there be adequate anesthetization of the 
pharynx and trachea, that the instillation be controlled 
by fluoroscopy, and that there be a minimum of time 
- between completion of the injection and the exposure of 
the films. L. W. Paut, M.D. 


Bronchography in Tuberculosis: A Clinical Study. 
L. Bryce Boyer. Am. Rev. Tuberc. 54: 111-121, 
August 1946. j 

This report covers a series of 50 cases of pulmonary 
tuberculosis in which bronchography was performed. 
All degrees and types of the disease were represented. 
Four patients had purely exudative disease. One of 
these showed bronchial stenosis; in none was bron- 
chiectasis found Of 11 patients with fibro-exudative 
disease 3 presented bronchial narrowing alone and 3 
dilatation only, while one displayed both conditions. 
Among 30 patients with fibroid tuberculosis, 2 showed 
only bronchial stenosis, 19 had bronchiectasis without 
bronchial obstruction, 6 had both conditions, and 3 had 
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neither complication. The opinion is favored that the 
development of bronchiectasis in these patients was the 
result of the fibrous pulmonary changes superimposed 
upon alterations of the bronchi caused by infection. 

In no case was a harmful effect produced on the tuber- 
culous disease by bronchography. It is felt, however, 
that the procedure is not worth while as a routine in 
pulmonary tuberculosis because: (1) it is well known 
from autopsy findings that fibroid tuberculosis is asso- 
ciated with bronchiectasis; (2) the contrast medium 
remains in the parenchyma and obscures succeeding 
roentgenographic changes; (3) rarely reactions occur. 
The primary use of the method lies in determining the 
source of a positive sputum when ordinary roentgeno- 
graphic methods fail. L. W. Paut, M.D. 


Interlobar Empyema. Joseph Levitin. Am. J. 
Roentgenol. 56: 156-162, August 1946. 

The author reviews the problem of interlobar 
empyema from the standpoint of diagnosis, etiology, 
and treatment. The roentgen diagnosis of an inter- 
lobar effusion is made from appropriate postero-anterior 
and lateral views. The author does not favor the use of 
oblique views. Careful correlation with the history and 
physical findings is necessary to distinguish empyema 
from an aseptic effusion. 

The causes of interlobar empyema are pneumonia, 
metastatic blood-borne or lymph-borne infection, direct 
trauma, lung abscess, and primary infection. 

Treatment consists of surgical drainage of the inter- 
lobar empyema. Complete spontaneous evacuation of 
the encapsulated empyema is unusual. 

H. H. Wricut, M.D. 


Roentgenological Manifestations of Primary Pul- 
monary Coccidioidomycosis. Max Rakofsky and 
Thomas W. Knickerbocker. Am. J. Roentgenol. 56: 
141-155, August 1946. 

The roentgenologic features of primary coccidioido- 
mycosis as seen in a study of 60 cases are presented. 

Clinically, primary coccidioidomycosis is manifest as 
an upper respiratory or mild bronchopneumonic illness 
with cough, chest pain, fever, erythema nodosum, and 
positive pulmonary roentgen findings. Most patients 
make a complete recovery after a period of several 
weeks. In some cases a secondary stage follows, 
characterized by severe skin and bone lesions, in ad- 
dition to the pulmonary lesion, with a mortality of 
about 50 per cent. The secondary form follows the 
primary form only as an endogenous reinfection. 

Positive roentgen findings of pulmonary abnormality 
were found in 85 per cent of the 60 cases studied. These 
findings were grouped as follows: 


9907 


Nodular lesion, single or multiple 22% 
Peribronchial infiltration.............. 22.5% 
Confluent consolidations 20% 
Hilar lymphadenopathy 

Pleural involvement 

Cavity formation 

Bilateral nodular (local) dissemination . 


“ID Or CO to 


20% 


The last-named group, including 12 cases, repre- 
sented a rather severe and extensive form of pulmonary 
involvement as compared with the others. The roent- 
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gen examination showed a widespread distribution of 
nodular lesions throughout both lungs, individual 
nodules varying in size from 5 mm. to 2.5 cm. in 
diameter. This form of primary involvement may 
show gradual clearing or may progress to the granu- 
lomatous stage. Five case histories illustrating this 
severe form of primary coccidioidomycosis are pre- 
sented. Two cases came to autopsy, and the patho- 
logical findings are presented. One was an example of a 
generalized fulminating miliary coccidioidomycosis 
superimposed upon the bilateral, multiple nodular 
primary form. The other case showed a combination 
of active tuberculosis and coccidioidomycosis. 
H. H. Wricut, M.D. 


Pulmonary Actinomycosis Due to Actinomyces 
Asteroides. Frederick W. Shaw, Rebecca A. Holt, 
and Edward S. Ray. Virginia M. Monthly 73: 362- 
368, August 1946. 

A 34-year-old white woman had a hacking, pro- 
ductive cough associated with slight hemoptysis and 
left chest pain. A chest film showed minimal in- 
filtrative lesions in both infraclavicular areas with a 
small amount of fluid at the left base, and a diagnosis 
of pulmonary tuberculosis was made. The patient was 
acutely ill, with a white cell count of 28,000 (77 per cent 
polymorphonuclears). Shortly after admission to a 
tuberculosis sanitarium, Actinomyces was isolated 
from the pleural fluid, but no tubercle bacilli were 
found either in the fluid or the sputum. Two months 
after admission an abscess developed in the right 
buttock, and from this also Actinomyces was isolated. 
The patient was then transferred to the Medical College 
of Virginia Hospital, from which this report comes. 
By this time, respiratory distress had developed, 
along with moderate cyanosis. A moderate leuko- 
cytosis persisted. A diagnostic aspiration showed 
the pleural fluid, originally serous, to have become 
frankly purulent. and surgical drainage was instituted. 
Shortly after this, penicillin was given and Actinomyces 
disappeared from the drainage, which gradually 
ceased. A left breast abscess also required drainage, 
but it is not stated whether or not the organism was 
isolated from the abscess. A persistent fever yielded 
to sulfadiazine, and the patient was discharged and 
eventually returned to work about eight months after 
admission. Some six months later it was necessary 
to excise a sinus tract from the right buttock because 
of a persistent serosanguineous discharge. The wound 
healed cleanly. A few months after this, a left empyema 
necessitatis ruptured spontaneously, from the drainage 
of which Actinomyces was isolated. Penicillin was 
given, and after a few weeks the empyema space was 
obliterated. Subsequently cholecystectomy was done 
and the gallbladder was found to contain stones and to 
be the seat of an inflammatory process. Following 
operation, penicillin was given in large dosage in the 
belief that this was indicated for the ‘‘cure’’ of actino- 
mycosis, though no evidence is here presented that the 
infection was due to this cause. Two years and six 
months after her first hospital admission, the patient 
was asymptomatic and without evidence of disease 
A chest film revealed a thickened pleura on the left 
with no apparent residual empyema 

The authors believe that this case, with a recurrence 
after a period of remission during which the infection 
must have remained dormant in the pleural cavity, 
suggests the necessity of a follow-up period of several 
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years before the final results of tne different therapeutic 
measures can be evaluated. 

A full discussion of the bacteriological and cultury 
identification of the Actinomycetes and their Classi. 
fication is given. J. E. WHITELEATHER, M.D. 


Pulmonary Filariasis. Harold Rifkin and Theodor 
P. Eberhard. Ann. Int. Med. 25: 324-329, Augus 
1946. 

The authors cite a recent editorial in the Nog 
Medical Bulletin (54: 181, 1945) in which the statement 
is made that there is in filariasis a “pulmonic phase 
manifested by a prevalent morning cough, conspicuoys 
in natives of endemic areas, which leads to a suspicion 
of widespread tuberculosis.” In the literature ayaj. 
able to them they could find no record of proved 
pulmonary filariasis or filarial pneumonia. They had, 
however, occasion to examine a native of a South 
Pacific island whose clinical picture suggested this 
possibility. 

The patient was a 39-year-old civilian laborer, who 
complained of a hacking cough, blood-stained sputum, 
and night sweats of two years’ duration, as well as 
fatigue and malaise. Dullness, diminished breath 
sounds, and moist rales were observed in the right half 
of the chest, anteriorly and posteriorly, and below the 
angle of the scapula on the left side posteriorly. There 
was no lymphadenopathy and no evidence of elephan- 
tiasis of the upper or lower extremities. 

A chest film showed a soft, mottled, diffuse shadow 
of increased density fanning out from the left hilum 
into the lower lobe and covering the lung field from 
the border of the eighth rib downward. The shadow 
became less dense below and laterally, leaving the lung 
margins almost clear. A shadow of the same character, 
but occupying an irregular area about 5cm. in diameter, 
was present in the mid zone of the right second anterior 
interspace. Six weeks later all of the shadows had 
regressed. The fluffy shadows of parenchymal in- 
filtration had cleared, leaving in the left lower and right 
upper lobes fan-shaped zones of hard linear densities 
extending from the hila. 

Microfilariae (Wucheria bancrofti) associated with 
many eosinophils were found in sputum concentrates, 
but no acid-fast bacilli, yeasts, fungi, or molds. Pe- 
ripheral blood examination revealed a heavy micro 
filarial infestation, and a skin test gave a positive 
reaction to a titer of 1:8,000 and 1:16,000. These 
findings are believed to suggest an acute filarial reaction 
involving the bronchial lymphatics. It is further 
suggested that edema and eosinophilic infiltration of 
these lymphatics were responsible for the transitory 
pulmonary infiltrations demonstrated  roentgeno- 
graphically 

The presence of the microfilariae in the sputum cat 
be explained on two bases: first, rupture of the alveolar 
capillaries with an outpouring of the organisms ct- 
culating in the blood stream into the alveoli; second, 
involvement of the larger bronchioles and bronchi ® 
a generalized filarial infection, producing increased 
intraluminal tension with resultant filarial bronchor- 


rhea. STEPHEN N. Tacer, M.D. 


Organizing Hemothorax—A Clinical Entity. Robert 


Tinkham Crowley. Am. J. M. Sc. 212: 241-25), 
August 1946. ; 
Organizing hemothorax may be defined as 4 condi- 


tion, usually produced by trauma to the thoracic cavity 
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or its contents, in which there exists within the pleural 
space a clot formed by the resultant hemorrhage, 
which subsequently undergoes progressive organization 
by the ingrowth of fibrous connective tissue from the 
adjacent pleural structures. Its significance has only 
recently been recognized, and the methods of diagnosis 
and treatment are largely developments of World War 
vite signs and symptoms of organizing hemothorax 
can be classified into 2 groups: (1) constitutional, 
resulting from body response to reaction within the 
pleura, and (2) localizing. The constitutional mani- 
festations are indistinguishable from those incident to 
pleural reaction from liquid blood or infection in the 
pleura and are in general those incident to any in- 
flammatory reaction. The localizing signs and symp- 
toms are of considerably more significance. These 
arise in the main from pressure by the clot upon the 
lung and adjacent pleural structures, producing a 
lowered vital capacity, and vary in severity with the 
amount of involvement. 

Clinical signs are essentially those of fluid in the 
chest, and roentgenography and aspiration are essential 
for differentiation. Postero-anterior and lateral films 
usually show a diffuse haziness over the whole or part 
of the affected side of the chest, with collapse of the 
lung of varying degrees. Air is commonly but not 
invariably present. The area of pulmonary collapse 
is frequently seen in the most dependent portion of the 
pleural cavity and affects the lower lobe. Early in 
the course of the hemothorax there may be, if sufficient 
fluid and air are present, widening of the intercostal 
spaces on the side of the lesion with a perceptible shift 
of the mediastinum to the opposite side. The fluid 
level, depending upon whether or not air is present, may 
or may not be sharply defined. As the process of or- 
ganization proceeds, the fluid level tends to become dif- 
fuse and hazy, the interspace of the thoracic cage nar- 
rowed, and the mediastinum shifted back toward the 
affected side. The diaphragm on the involved side, in 
the later stages, is elevated above its normal position. 
Fluoroscopy will confirm a restriction of respiratory 
movement in the chest wall and particularly of the 
diaphragm. Lateral roentgenograms are of particular 
importance in determining the exact location and ex- 
tent of the lesion. Serial x-ray studies, rarely more 
than a week apart, are essential in following the prog- 
ress of the organizing hemothorax. Of particular diag- 
nostic significance are failure to recover fluid blood upon 
repeated aspiration, or recovery of only small amounts 


containing macroscopic clots, and the presence of pyo- 


genic organisms in the pleural aspirate. 

The treatment of organizing hemothorax may be 
conservative or radical, the choice depending almost 
entirely upon the amount of anatomic and functional 
involvement. The technic of operation and special 
features of operative treatment are discussed. Atelec- 
tasis and empyema are the most frequent postoperative 
complications and must be guarded against. 

A typical case of organizing hemothorax is presented, 
together with roentgenograms. 


Spontaneous Pneumothorax in the Newborn. Ed- 
win P. Scott and C. C. Rotondo. Am. J. Dis. Child. 
72: 207-210, August 1946. 

Although relatively rare, spontaneous pneumothorax 
of the newborn is probably more common than generally 
Supposed. In this paper, the authors have reported 


the sixth case on record of this condition in an infant 
delivered by cesarean section. The study is especially 
interesting in that trauma during delivery is generally 
believed to play a major role in the etiology. 

Fever and dehydration developed on the fifth day of 
life. The infant became cyanotic, lethargic, and 
flaccid, and had a mild convulsion. Treatment con- 
sisted in the administration of oxygen in addition to the 
usual measures to combat dehydration and convulsions. 
The following day the temperature was normal but res- 
pirations were shallow. A roentgenogram showed a 
right pneumothorax. Five days later, this had com- 
pletely cleared. 

The authors believe that treatment in these cases 
should be conservative, aspiration being reserved for 
the more severe forms. The importance of roentgen- 
ography is stressed, as clinical signs and symptoms are 
not always prominent in the newborn. 

M. WENDELL Dietz, M.D. 


Mucocellular Papillary Adenocarcinoma of the Lung 
and Lobectomy. Kermit E. Osserman and Harold 
Neuhof. J. Thoracic Surg. 15: 272-278, August 1946. 

Mucocellular papillary adenocarcinoma of the lung is 
uncommon. A review of the literature reveals 19 cases, 
all of which were diagnosed at autopsy. This type of 
tumor has been described by various authors under 
many different names, as alveolar-cell tumor, primary 
cancer of the lung, adenoma, papillary gelatinous adeno- 
carcinoma, alveolar epithelial cancer, multicentric alveo- 
lar carcinoma, adenomatosis, etc. Neubuerger and 
Geever in an excellent review (Arch. Path. 33: 551, 
1942) classified all these types as alveolar-cell tumor of 
the lung, whether or not they are mucus-producing. 

The tumor arises either as a multicentric nodular 
neoplasm or as a diffuse infiltrating growth; combina- 
tions of both types are occasionally observed. The 
diffuse form is characterized by involvement of a lobe 
or an entire lung on one or both sides. Metastases are 
not a prominent feature. 

The microscopic picture of the nodular and diffuse 
forms is identical, and Malassez’ description in 1876 
adequately describes the histology. The tumor stroma 
is made up of the alveolar walls. The latter are lined 
by cuboid or columnar neoplastic cells in one or more 
layers. Papillary protrusions of such cells are frequent. 
Mucinous secretion is present. 

A study of the clinical records revealed no distinctive 
symptoms. In some cases a diagnosis of pulmonary 
tuberculosis was made; in others, the course was rapid 
and the impression was one of lobar or bronchial pneu- 
monia. The majority of the patients did not survive 
more than one year, Occasional symptoms are cough, 
hemoptysis, cyanosis, and pain in the chest with evi- 
dence of pleural effusion. 

Three cases are presented. One case, reported in 
detail, was unusual in that symptoms were of three 
years’ duration before the patient came to the authors’ 
attention, and that, two years after lobectomy, there 
had been no evidence of recurrence. Roentgenograms 
showed a solid tumor occupying two-thirds of the left 
lower lobe. Two other cases recognized postmortem 
are mentioned briefly. Harotp O. Pererson, M.D. 


Scleredema: A Systemic Disease. Bert L. Vallee 
New England J. Med. 235: 207-213, Aug. 15, 1946 

Four cases of scleredema are presented, bringing the 
total to 108. This disease is characterized by firm, non- 
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pitting edema, affecting usually the face, neck, scalp, 
conjunctivae, and thorax, occasionally the arms, and 
more rarely the legs, sparing the hands and feet. The 
condition is not primarily of radiologic interest; x-ray 
examination of the chest has only rarely been carried 
out and usually shows no abnormality. One of the 
author’s patients, however, had a right pleural effusion 
when first seen, and later a loculated effusion along the 
right border of the heart. Both these effusions re- 
gressed as the process cleared. Another of the patients 
had massive bilateral effusions during the initial phase 
of the disease. These are thought to be the first cases 
in which pleural and pericardial effusions have been re- 
ported as part of the scleredema syndrome. Such intra- 
thoracic effusions are believed to be intrinsic features of 
the disease and indicate, as do the reported hydrar- 
throses, that scleredema is not limited to the skin and 
subcutaneous tissue and may, in fact, present a puzzling 
picture to the internist. 


Dextrocardia and Bronchiectasis. A Review of the 
Literature and a Report of Two Cases. A. H. Russa- 
koff and Harvey W. Katz. New England J. Med. 235: 
253-255, Aug. 22, 1946. 

With the present report of two examples, the total 
number of cases of dextrocardia complicated by bronchi- 
ectasis is brought to 50. The combination of sinus dis- 
ease, bronchiectasis, and visceral transposition has been 
known as ‘‘Kartagener’s triad.”” The dextrocardia is 
offered as proof of the congenital origin of bronchiecta- 
sis. 

The incidence of bronchiectasis in the general popu- 
lation is estimated at less than 0.5 per cent, while the 
incidence of bronchiectasis in dextrocardia is about 16 
percent. With mass chest radiography cases of dextro- 
cardia are bound to be discovered, and the author 
believes that a diligent investigation of these patients 
will show bronchiectasis and other abnormalities. 

Joun B. McAneEny, M.D. 


Demonstration of Ventricular Septal Defect by 
Means of Right Heart Catheterization. Eleanor deF. 
Baldwin, Lucille V. Moore, and Robert P. Noble, with 
Technical Assistance of Michaeleen Patterson and Doris 
M. Harnsberger. Am. Heart J. 32: 152-162, August 
1946. 

The recently developed technic for catheterization of 
the right heart has been found especially useful for the 
detection of interventricular septal defects. Following 
the introduction of the catheter, under fluoroscopic con- 
trol, samples of blood may be withdrawn from various 
known areas. A comparison of the respiratory gas con- 
tent of the various blood samples with one another and 
with that of arterial blood will indicate whether or not 
an arteriovenous shunt is present. Further informa- 
tion on the hemodynamics may be obtained by connect- 
ing the intracardiac catheter to a recording type of 
manometer and analyzing the resultant pressure trac- 
ings. Finally, by direct observation of the movements 
of the catheter within the right heart, useful impressions 
as to the size, shape, and location of the chambers of the 
heart may be acquired, which supplement the informa- 
tion obtained from the routine x-ray and fluoroscopic 
studies. 

The demonstration of arterialization of the right 
ventricular blood is proof of an interventricular arterio- 
venous shunt. A variation of oxygen content of more 
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than 2 volumes per cent between ventricular and auricy. 
lar samples may be considered a significant difference 
denoting an abnormal communication. 4 

The authors report their observations on 2 cases of 
congestive circulatory failure of obscure etiology, jn 
which arterialization of the right ventricular blood 
demonstrable by cardiac catheterization, led toa diag. 
nosis of ventricular septal defect. 

The detection of an arteriovenous shunt by this 
method depends upon the tip of the catheter being 
bathed by a sufficiently large admixture of arteria) 
blood during the collection of the blood sample to pro. 
duce a significant auricular ventricular oxygen differ. 
ence. Small shunts therefore may be missed. 

The method of cardiac catheterization is not de. 
scribed in detail beyond the statement that the radio. 
paque catheter is passed through the median basilic 
vein into the thorax under fluoroscopic vision, and that 
the tip is manipulated into the desired position, but 
reference is made to the description of Cournand é gl. 
(J. Clin. Investigation 24: 106, 1945). [For a recent 
account see Sosman: Radiology 48: 441, May 1947 
Ed.] HENRY K. Tay tor, M_D. 


Hernia Pericardii. A. Lincoln Brown and Sydney 
F. Thomas. Am. J. Surg. 72: 262-266, August 1946 

A case of hernia of the pericardial sac is presented 
which is believed to be the first lesion of this type proved 
by operation. The literature is reviewed, with mention 
of 40 cases collected by Cushing in 1937, all found post- 
mortem. The condition has been ascribed to (1) weak- 
ness of the wall of the pericardial sac, most likely to occur 
at points of entrance of vessels or nerves; (2) external 
traction due to some localized adhesive process which 
tents the sac wall. No favorite sites are described. 

The case here recorded, in a young male, was an inci- 
dental finding on routine chest roentgenography. A 
smooth rounded mass was seen in the right cardio- 
hepatic angle. At operation a thin-walled sac, 7.5 X 10 
cm., was discovered in the right lateral wall of the peri- 
cardium. Pericardial fluid was seen to swish back and 
forth from the parent organ on systole. The sac was 
easily extirpated and the wall was found to be fibrous 
tissue lined with polyhedral cells having large pale 
nuclei. 

Diagnostic roentgenologic aids were (1) kymography, 
showing pulsations even greater than those of the 
myocardium; (2) the Trendelenburg postion, which 
completely obliterated the mass; (3) diagnostic pneu- 
mothorax, which facilitated the outlining of the mass 
preoperatively. Epwarp M. DgYoune, M.D. 


THE DIGESTIVE SYSTEM 


Further Experiences in the Surgical Treatment of 
Congenital Atresia of the Esophagus with Tracher 


esophageal Fistula. Conrad R. Lam. Surgery 20: 
174-179, August, 1946 

The author has previously reported 4 cases of atresia 
of the esophagus and tracheo-esophageal fistula treated 
surgically (J. Pediat. 27: 456, 1945. Abst. In Radi- 
ology 47: 307, 1946). One child died after an unsuc- 
cessful operation. In one of the others, an antethoracit 
esophagus has now been completed, and at the age of 
two and a half years the child is eating without difi- 
culty. A summary of this case is included in the 
present paper, though the procedure employed is now 


considered inferior to direct anastomosis. The other 
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two infants, in whom direct anastomosis was done, are 
alive and well at sixteen and eighteen months. All 4 
cases were of Vogt’s type 3B, having an upper blind 
pouch and a fistula between the lower segment and the 
trachea. 

Three new cases, also of type 3B, are here reported, 
in all of which direct anastomosis was attempted. In 
the first case, the diagnosis was established on the first 
day of life, and on the next day anastomosis was ac- 
complished. On the sixth day there was leakage of 
formula from the drainage site in the operative wound 
and on the tenth day a gastrostomy was established. 
Within one month drainage ceased, feeding by mouth 
was resumed, and the gastrostomy was allowed to close. 
This child was in a normal state of nutrition at the age 
of ten months. The other 2 cases are of interest surgi- 
cally because of technical failures. In one of these the 
patient died. In the other the attempt at direct anas- 
tomosis had to be abandoned in favor of a multiple- 
stage procedure. The final plastic procedures in this 
case had not been completed at the time of the report. 

J. E. WHITELEATHER, M.D. 


Antral Gastritis and Spasm: Their Clinical and 
Surgical Significance. James W. R. Rennie. Ann. 
Surg. 124: 402-409, August 1946. 

In this paper the author emphasizes the difficulty and 
the importance of an accurate diagnosis of antral gas- 
tric disease. Antral spasm is best estimated by the 
radiologist by fluoroscopy and by serial films, which 
show constant contraction without derangement of the 
normal mucosal folds of the antrum. If the spasm is 
marked or persistent, the films may show elongation 
and narrowing of the antrum, a picture very similar to 
that of some cases of antral gastritis. 

A fluoroscopic diagnosis of antral gastritis can be 
made in the presence of a deranged antral systole 
coupled with the finding of stiff, unnatural folds which 
cannot be obliterated during pressure. The films char- 
acteristically show persistent spasm with elongation and 
a funnel-shaped narrowing of the antrum. Sometimes 
there is indentation of the duodenal cap. This is be- 
lieved to be due to squeezing of the stiffened mucosa 
through the pyloric ring (Kirklin’s sign). 

The symptomatology of antral spasm and gastritis 
shows an amazing similarity. The findings are a pe- 
culiar combination of those seen with gastric ulcer, 
gastric carcinoma, and gallbladder disease. Acidity 
tends to be normal or high in cases of gastritis, but the 
free acid is low or absent in antral spasm. 

Surgically, the primary concern is with those cases 
showing an antral defect simulating carcinoma. Atten- 
tion to mucosal relief patterns and gastroscopic exami- 
nation will provide the diagnosis in many cases. If a 
definite diagnosis cannot be made after a short period 
of observation with repeated examinations, exploration 
is indicated. 

Four typical cases are presented to illustrate the simi- 
larities of spasm, gastritis, and carcinoma. 

M. WENDELL Dietz, M.D. 


; Regional Ileitis Involving the Ileum, Cecum, Ascend- 
ing Colon, and Transverse Colon. I. I. Cash, L. S. 
Pilcher, A. E. Rappoport, and W. A. Barker. Ann. 
Int. Med. 25: 351-362, August 1946. 

; So-called “regional ileitis’’ was originally believed to 
involve principally the terminal ileum in a chronic 
granulomatous process. Later it was observed that 
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other segments of bowel could be involved by a similar 
process, particularly the upper part of the ileum, the 
lower jejunum, and the proximal portion of the colon. 
Clinical features are the presence of anemia, diarrhea, 
abdominal pain, low-grade fever, and a mass in the 
right lower quadrant. No definite etiological factors 
have been determined, although acute bacillary dysen- 
tery has been suspected of having some etiological rela- 
tionship. 

The clinical diagnosis of granulomatous ileocolitis is 
based primarily on the roentgen findings. In the very 
early stage nothing more than irritability, localized 
spasm, and hypermotility of the involved segment 
(usually the terminal ileum) may be seen. As the dis- 
ease progresses, this portion of the intestine becomes 
smooth, thickened and contracted, with narrowing of 
the lumen producing the typical “‘string sign.’’ The 
normal mucosal pattern is obliterated, and ulceration 
of the mucosa of the involved segment may be demon- 
strated on spot pressure films. The margins of the dis- 
eased portion are slightly fuzzy and irregular as a result 
of ulceration. In the later stages, it is not unusual to 
observe marked constriction, sufficient to cause obstruc- 
tion, associated with dilatation of the intestine proximal 
to the lesion, accompanied by the development of 
fistula. Roentgenologically, the involvement is often 
sharply demarcated. Though many believe a barium 
meal study is of greater value, no case should be sub- 
jected to operation without a barium enema. 

From the roentgenologic standpoint, the differential 
diagnosis usually lies between regional ileitis and ileo- 
cecal tuberculosis. Primary enterocolic tuberculosis 
is relative rare. In the absence of pulmonary tuber- 
culosis and with the inability to recover acid-fast or- 
ganisms from the stool, intestinal tuberculosis can 
usually be excluded, although an occasional case cannot 
be distinguished from regional ileitis, except at opera- 
tion. Neoplasm, appendiceal abscess and Meckel’s 
diverticulitis should be considered, but the history and 
the roentgen-ray findings are usually sufficient to ex- 
clude these. 

Clinically, the early symptoms closely resemble 
those of appendicitis, but in the later stages the resem- 
blance is less striking. Amebic colitis, chronic bacillary 
dysentery, and ulcerative colitis must also be considered 
in the differential diagnosis. Amebic colitis usually 
will show typical small, discrete, punched-out ulcers in 
the lower bowel, with pus and blood in the stool, and 
the amebae may often be recovered from a warm stool 
specimen. Ulcerative colitis can usually be diagnosed 
by roentgen-ray and the sigmoidoscopic examination. 
The diagnosis of chronic bacillary dysentery depends on 
the isolation of the specific organism from the stool and 
rising serial serum agglutination titers. 

The general consensus of opinion at present considers 
surgery the only satisfactory treatment of granulo- 
matous ileocolitis. All of the diseased bowel and the 
diseased mesenteric nodes must be removed if a satis- 
factory result is to be obtained. 

A case in a 22-year-old soldier is recorded. This is of 
interest primarily because of the widespread involve- 
ment of the intestinal tract, but also because, having 
been closely followed in Army hospitals for over a year, 
it illustrates graphically the classical picture of the on- 
set and progress of the disease, with all its diagnostic 
and therapeutic trials and pitfalls. 

The original x-ray studies, made elsewhere, would 
seem retrospectively to have warranted a diagnosis of 





656 ABSTRACTS OF CURRENT LITERATURE June 199 


ileocolitis involving the terminal ileum, cecum, and per- 
haps other portions of the colon, but though the possi- 
bility was mentioned, a definite diagnosis was not made. 
When the authors saw the patient, about a month later, 
the most significant roentgen finding was a very smooth 
tubular appearance of the distal 8 cm. of the ileum, 
which was somewhat narrowed and showed loss of the 
normal mucosal pattern. The five-hour film of the 
gastro-intestinal series showed similar changes. The 
fluoroscopic examination at the same time demon- 
strated irritability of the terminal ileum and cecum. 
On the basis of these observations, a diagnosis of termi- 
nal ileitis with involvement of the cecum and ascending 
colon was established. 

In spite of wide radical resection, extending 12 inches 
above the obviously diseased part of the ileum (con- 
firmed by examination of the specimen) and several 
inches beyond the involved half of the transverse colon, 
symptoms reappeared within a few months and an 
exploratory operation was undertaken. This confirmed 
the roentgen diagnosis of recurrence in the terminal 
ileum and colon. Because of the extent of the process, 
further resection was not undertaken. The patient was 
treated by rest, ultraviolet radiation, and cod-liver oil 
with good immediate results, but within six months 
there were further symptoms, and roentgen studies in a 
civilian hospital showed evidence of progression of the 
disease to involve the remaining portion of the ileum. 

STEPHEN N. TAGER, M.D. 


Spontaneous Pneumoperitoneum Without Peri- 
tonitis and Without Demonstrable Cause. J. M. 
Mason, E. M. Mason, and K. F. Kesmodel. South. 
M. J. 39: 620-624, August 1946. 

Spontaneous pneumoperitoneum is usually due to a 
ruptured viscus, the most frequent cause being perfora- 
tion of the stomach or duodenum by a benign or malig- 
nant ulcer. Other causes are rupture of the appendix 
or of the small bowel from ulcer and rupture of the 
colon or rectum as a result of carcinoma. In such 
cases there is usually an associated peritonitis calling 
for prompt operation. 

A review of the literature revealed only a few cases of 
proved spontaneous pneumothorax in which no peri- 
tonitis developed and for which no cause could be found. 
The entrance of air ria the fallopian tubes has been sug- 
gested but this seems unlikely considering the pressure 
required in doing a Rubin test. European authors 
speak of a “‘pneumatosis cystoides intestinalis” in which 
subserous blebs on the intestine, presumably due to a 
parasite, may rupture with the release of air. 

The authors report a case of massive spontaneous 
pneumoperitoneum studied by them without discovery 
of the cause. Follow-up films showed the air to have 
been absorbed. In studying these cases the first film 
should be a lateral view (horizontal rays) with the pa- 
tient supine. After this, an anteroposterior or postero- 
anterior view can be taken. Frequently a film with the 
patient erect is unnecessary. Francis F. Hart, M.D. 


THE MUSCULOSKELETAL SYSTEM 


Still’s Disease (Atrophic Arthritis, Atrophic Rheuma- 
toid Arthritis or Infectious Rheumatoid Arthritis). 
William F. Burdick. South. M. J. 39: 626-630, August 
1946. 

The author discusses the incidence, etiology, symp- 
tomatology, and physical signs of atrophic rheumatoid 


arthritis in children. The hereditary background and 
body habitus of the individual are emphasized. Seyergj 
etiologic theories are mentioned but the author gop. 
cludes that no causes are known at present, and that the 
disease is probably of infectious origin. 

Pain is present early and often precedes swelling of 
the joints. The child may become fretful and irritable. 
fever is present in varying degrees; the skin is pale and 
there may be an erythematous or pigmented eruption 
Subcutaneous fibrous nodules are found in 20 per cent 
of the cases. Generalized lymphadenopathy and sple- 
nomegaly are usually seen in young children. 

The x-ray picture is characteristic. At first only the 
soft-tissue swelling is seen. Later, rarefaction of the 
bone is evident, especially in the epiphyses. As the 
disease progresses, the gradual destruction of cartilage 
and loss of bone substance are striking. 

Treatment involves general and psychological care, 
and orthopedic measures from an early date to prevent 
crippling and, if ankylosis becomes inevitable, to insure 
an optimum physiological position. 

Two cases are reported. PHitip W. Dorsey, M_D. 


Pathogenesis of Charcot’s Joint. Percy J. Delano 
Am. J. Roentgenol. 56: 189-200, August 1946. 

Using an extensive review of the pertinent literature 
as a basis, the author discusses the pathogenesis of 
Charcot’s joint. Charcot and others have believed in 
the existence of special trophic nerves, damage to which 
permitted development of the so-called neurotrophic 
joint. Volkmann, a contemporary of Charcot, and 
others since his time contend that the changes seen in 
neurotrophic arthropathy are brought about by re- 
peated subclinical traumata occurring in an insensitive 
joint, and deny the existence of trophic nerves. The 
author adheres to the latter belief. 

A case is recorded in which the patient has been para- 
lyzed from the waist down for fifteen years, following 
fracture of the first lumbar vertebra in an automobile 
accident. Roentgen examination showed extensive 
irregula1 bony overgrowth and osteosclerosis, consistent 
with a joint neuropathy. The trauma in this instance 
is ascribed to repeated turning of the patient on his 
right side for nursing care. Pathological changes oc- 
curring in neurotrophic joints are discussed in detail. A 
full bibliography is appended. H. H. Wricut, M.D. 


Disseminated Reticuloendothelial Tumor of the Bone 
Marrow with Nodular Osteosclerosis. Frank Wind- 
holz. Arch. Path. 42: 206-213, August 1946. 

A case of primary disseminated nodular reticulo 
endothelial tumor of the bone marrow with neoplastic 
growth of both the reticular and the endothelial com- 
ponents of this cellular system is presented. Circum- 
scribed bone formation was present in areas involved 
by the tumor. The newly formed bone tissue was 
mainly contributed by metaplasia of the collagenous 
and reticular stroma of the tumor itself. 

The patient, a 60-year-old woman, entered the hos 
pital because of hypertensive disease (blood pressure 
200/120) of about a year’s duration, accompanied by 
some weight loss. The heart was slightly enlarged; 
the liver and spleen were of normal size. No lymph 
nodes or masses were palpated. Excretory urography 
revealed no abnormalities of the urinary tract. Plain 
roentgenograms disclosed numerous rounded sclerotic 
densities of various sizes in the innominate bones, the 
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sacrum, the lumbar vertebrae, the ribs, and the cal- 
yarium. The fifth vertebra was entirely dense. The 
roentgen picture suggested osteoclastic tumor metas- 
tases or Hodgkin's disease with atypical skeletal distri- 
bution, and biopsy revealed the findings described 
above. The patient’s condition steadily declined and 
she died with signs of congestive heart failure eight 
months after admission. Permission for autopsy was 


refused. 


Pyogenic Infection of the Spinal Epidural Space. 
Robert M. Rankin and Paul G. Flothow. West. J. 
Surg. 54: 320-323, August 1946. 

Two hundred and seventeen cases of pyogenic infec- 
tion of the spinal epidural space were collected from the 


literature up to 1941. Since then, 8 additional cases 


have been recorded. The disease occurs in the wake of 
suppurative infection anywhere in the body and is seen 


at all ages. The bacteria invade the spinal canal by 
direct extension from a contiguous suppuration, such 
as a vertebral osteomyelitis, a decubitus, or cellulitis of 
the neck, or by metastasis vza the blood or lymph chan- 
nels. The condition practically never results from a 
leptomeningitis perforating the dura. The staphylo- 
coccus is usually the causative organism, and the infec- 
tion is localized chiefly to the broad areas in the epi- 
dural space, in the mid-thoracic and the mid-lumbar 
regions. 

The infection may be extremely fulminating and 
cause death in a matter of hours or may be chronic, 
producing progressive paralysis over a period of months 
or years. Damage to the underlying spinal cord is 
profound. It is believed to be due to thrombosis of 
intraspinal vessels and obliteration of the intraspinal 
lymph spaces as a result of the contiguous inflammatory 
process. 

The clinical picture follows a regular pattern—severe 
intractable pain in the vertebral axis followed by radicu- 
lar pains in the distribution of the involved segment. 
In about half of the cases, there is tenderness of the in- 
volved spines and there may be a localized swelling. 
A marked rigidity of the spine is present. Within. a 
day or so symptoms of cord compression appear, with 
paralysis and loss of sensation below the lesion. The 
usual laboratory signs of infections are present. The 
spinal fluid shows increased protein, usually 100 to 300 
mg., some pleocytosis, and abnormality of the gold 
curve. The Queckenstedt test almost invariably 
demonstrates a partial or complete subarachnoid block. 
In the chronic cases, the symptomatology and findings 
are identical, but the course is less fulminating, with 
little or no febrile reaction. 

If the physical signs make one suspicious of an epi- 
dural inflammatory mass in the lower lumbar region, 
lumbar puncture should not be done, as a meningitis may 
result. In these cases, cisternal puncture and myelog- 
raphy will confirm the diagnosis. Radiologic evidence 
of destruction of the vertebrae themselves is the excep- 
tion rather than the rule. Once the diagnosis has been 
established, immediate laminectomy is imperative. 
The over-all operative mortality is 33 per cent; of 
those who survive, 40 per cent have complete return of 
function. 

The authors present a case in a woman of thirty-one, 
following a vertebral osteomyelitis subsequent to a 
tooth infection. An unusual feature of the case was 
the fact that roentgenograms showed progressive de- 
struction of the left lateral and transverse processes of 


the 4th, 5th, and 6th cervical vertebrae. A hemi- 
laminectomy was performed, and the laminae of the 3d 
to the 6th cervical vertebrae were found to be involved 
by a destructive inflammatory process. The postero- 
lateral aspect of the dura was encased in a tough, fi- 
brous, densely adherent layer of scar tissue, which also 
encased the 4th, 5th, 6th, and 7th cervical nerves. 
There was no free pus. All the scar tissue was dis- 
sected off, but the dura was not opened. Though treat- 
ment was delayed, it was followed by complete functional 
recovery and practically complete healing of the 
partially destroyed vertebrae as demonstrated roent- 
genographically. BERNARD S. KALAyjJIAN, M.D. 


Multiple Fractures in the Long Bones of Infants 
Suffering from Chronic Subdural Hematoma. John 
Caffey. Am. J. Roentgenol. 56: 163-173, August 1946. 

Six cases of chronic subdural hematoma in infants are 
presented, in which 23 fractures and 4 contusions of the 
long bones were demonstrated. In none of the cases 
was there a history of injury to which the skeletal le- 
sions could reasonably be attributed, and in none was 
there evidence of generalized or localized skeletal dis- 
ease which would predispose to pathological fracture. 
Fractures of all of the large bones in the upper and lower 
extremities were included, but there were no fractures 
of the small bones of the hands or feet, and none of the 
cranium or flat bones of the pelvis and shoulder girdle. 
In none of the cases was there clinical or roentgen evi- 
dence of vitamin-C deficiency or of other generalized 
disease. History of injury to the head was also lacking 
in all cases. Several of the fractures appeared many 
weeks or months after the first clinical manifestation of 
subdural hematoma. There was little evidence to indi- 
cate that convulsive seizures were responsible for the 
fractures. Their cause remains obscure. 

The presence of unexplained fractures in the long 
bones of infants warrants investigation for subdural 
hematoma. Routine examination of the long bones in 
subdural hematoma is necessary for identification of 
fractures, because many of them are clinically silent 

H. H. Wricut, M.D 


Displacement of Medial Epicondyle of Humerus into 
the Elbow Joint. Frederick M. Smith. Ann. Surg 
124: 410-425, August 1946. 

Twenty-one cases of separation of the medial epi 
condyle of the humerus are reported in this study of a 
common childhood injury. The paper deals with that 
type of separation in which there is complete avulsion 
of the epicondyle with its downward and lateral dis- 
placement and incarceration into the elbow joint 
Each case was associated with a dislocation of both 
bones. 

The condition is frequently missed even with ade 
quate roentgenograms, either because the lesion is not 
watched for, or because the displaced epicondyle is 
mistaken for an ossification center of the trochlear 
epiphysis. In cases of doubt, films of the uninjured 
elbow in identical positions should be taken for com- 
parison. If the patient is unable to extend the elbow 
fully, two anteroposterior views are recommended —one 
with the lower humerus lying flat on the film and the 
other with the upper portion of the forearm lying flat on 
the film. 

In 15 cases of the author's series, treatment of the 
medial epicondyle per se, after extraction from the 
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joint and after reduction of the elbow joint, consisted 
in fixation to the medial condylar ridge by means of 
a suture of heavy silk passed through a drill hole in the 
ridge. In 1 case, in a boy of seventeen, fixation was by 
single stainless steel screw. In 5 cases the epicondyle 
was completely excised and the common tendon of 
origin of the flexor-pronator group of muscles was re- 
sutured to the medial condyle. From the point of view 
of function, the author concludes that it makes little 
difference whether the epicondyle is replaced or re- 
moved. Actually, late follow-up examinations show 
slight enlargement or irregularity of the replaced epi- 
condyle, but this is seldom detected by the patient him- 
self. After following his patients for more than three 
years, the author can report that all showed excellent 
to perfect results, with a single exception, in which only 
a fair to good result was obtained. 

The proximity of the ulnar nerve, in its groove on the 
posterior surface of the epicondyle, explains the fre- 
quency with which ulnar palsy is seen following this 
type of injury. All patients in the present series with 
this complication recovered complete function of the 
nerve. Treatment consisted in injection of the nerve 
sheath with saline solution and replacement to its nor- 
mal location or transposition to the anterior surface of 
the medial condyle. M. WENDELL Dietz, M.D. 


Fractures of the Carpal Scaphoid Bone: An Analysis 
of Sixty-Six Cases. Moss M. Bannerman. Arch. 
Surg. 53: 164-168, August 1946. 

The correct treatment of fractures of the carpal 
scaphoid is adequate prolonged fixation. This treat- 
ment is often omitted because of failure of diagnosis. 
This, in turn, is usually due to the mildness of symptoms 
in the early stages. In the author’s series of 66 cases, 
42 per cent were not diagnosed at the time of injury: 
7 per cent of the patients failed to report the injury for 
several weeks, while in the other 35 per cent the frac- 
ture was diagnosed as a sprain clinically, and either no 
roentgen examination was made or the fracture line 
was missed. 

In view of the large number of misses, the author 
recommends the use of oblique views at 30- and 60- 
degree angles, in addition to the routine palmar and 
lateral projections. The clinical symptoms consist of 
persistent pain in the anatomic snuff-box, with weak- 
ness and increased pain after exertion. Swelling and 
moderate limitation of motion are less constant findings, 
but their presence is sufficient to warrant detailed ex- 
amination of the wrist. 

Treatment consists in complete and prolonged immo- 
bilization, and this may be employed even when long 
periods (up to ten months) have elapsed following the 
injury. The author prefers a skin-tight cast including 
the thumb and extending from the elbow to the distal 
palmar crease, with the wrist in moderate dorsiflexion 
and slight radial deviation. In 85 per cent of his cases 
this led to healing without arthritic changes. All 
fractures incurred less than six months before institut- 
ing treatment healed satisfactorily. The presence of 
traumatic osteoporosis (Preiser’s disease) did not pre- 
vent union. Operative intervention was not instituted 
until after at least two months’ immobilization, and 
was limited to 10 cases. Functional recovery was excel- 
lent in all cases seen and was surprisingly rapid. This 
is attributed in great part to the continuous use of the 
fingers in physical and occupational therapy during the 
immobilization period. Lewis G. Jacoss, M.D. 
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Incipient Epiphyseolisthesis of the Hip. Its p; 
nosis and Treatment. Samuel Kleinberg. Am J 
Surg. 72: 190-201, August 1946. / 

Attention is directed to slipping of the capital epiphy. 
sis in adolescence as a cause of arthritis of the hip joint 
in the adult, and the author advocates early fusion ¢ 
the slipped epiphysis to the femoral neck to prevent the 
arthritic sequelae as well as to relieve the immedigt. 
symptoms. Incipient and acute cases respond best to 
this procedure. Moderate or severe slipping, with 
without treatment, eventuates in a hip joint which js 
not nearly so satisfactory. 

The roentgenologic diagnosis is made from antero. 
posterior and lateral films, both of which are mandatory, 
The capital epiphysis slips downward, backward, andip. 
ward on the femoral neck. Normally it projects alittle 
beyond the superior border of the neck, forming a sort 
of ‘‘shoulder.”” This “shoulder’’ is reduced or obliter. 
ated in epiphyseolisthesis. The femoral head may alo 
present a crescentic appearance rather than its norm 
hemispherical shape. In the lateral view the downward 
displacement of the head is more readily observed 
The epiphyseal plate is usually thickened and irregular 
and directly beneath it in the femoral neck there may 
exist several areas of rarefaction and streaks of sclerosis 

That the fundamental lesion is in the epiphyseal plate 
is pointed out by the author. The real cause is not 
known but several possible contributing factors are dis- 
cussed. Once slipping has begun, it is likely to pro 
gress, but in some cases mild slipping may not advance 
even without therapy. The condition usually occus 
in early adolescence and is signified by pain and limp 
Most movements of the limb are free except interna 
rotation, which is always limited. Other details d 
symptomatology are mentioned. 

The aim of treatment is to eliminate the epiphyseal 
plate at the earliest possible moment when the femoral 
head and neck are in a normal or nearly normal relation 
For this the author prefers simple drilling of the femora 
neck with penetration of the drill 1/4 inch beyond the 
epiphyseal plate. Two drill holes are so directed with 
x-ray control, the drills are withdrawn and the wound 
closed. A long plaster spica is applied and left in place 
for three months, during which time the patient is kept 
in bed. X-ray check-up is then done and another spica 
applied for another period of three months, the patient 
being permitted the use of crutches. A Thomas leg 
brace is then worn for at least six months, after which 
time the capital epiphysis is usually found to be fused to 
the femoral neck. Physiotherapy is used during the 
brace-wearing interval. Four cases are well dow- 
mented and have shown good fusion with no subsequest 
epiphyseolisthesis. Excellent reproductions of roest- 
genograms of these cases are included. 

PauL. W. Eyer, M.D 


Intermuscular Lipoma of the Thigh with Roentgesr 


logic Findings. Harold E. Simon and Hymam 
Senturia. South. M_ J. 39: 624-626, August 1946. 

A lipoma of the anterior thigh is reported as pt 
senting several unusual features including an intermus 
cular location, resemblance to muscle hernia, @ possible 
etiologic relationship to mild trauma suffered eight ye 
previously, and a preoperative roentgen diagnosis which 
was later proved by microscopic examination of the 
excised tumor. 

The patient had a swelling on the anterior surface 
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the left thigh and complained of weakness in the leg 
and aching, especially at night and after exercise. 
Roentgenograms revealed a circumscribed lobulated 
area of decreased density traversed by coarse trabecu- 
lations, a typical roentgen picture of lipoma. The mass 
was excised from its subfascial location between the 
vastus medius and intermedius muscles. 

Lipomas are among the most frequently occurring 
tumors and develop in practically any structure of the 
body. Differential diagnosis includes muscle hernia, 
cysts, hemangiomas, bone tumors, sarcomas of muscle 
or bone, liposarcomas, dermoids with a high fat content, 
hernias which contain fatty tissue such as omentum, the 
fat of lipohemarthrosis, and cholesterin stones and 
accumulations. 

A lipoma requires surgical removal. Correct pre- 
operative diagnosis, made possible roentgenographi- 
cally, is highly important to insure proper treatment. 

W. P. Martin, M.D. 


OBSTETRICS AND GYNECOLOGY 


Value and Limitations of Pelvioradiography in the 
Management of Dystocia with Special Reference to the 
Midpelvic Capacity. Arthur Weinberg and Samuel J. 


Seadron. Am. J. Obst. & Gynec. 52: 255-263, August 
1946. 


The authors present a study of 500 consecutive cases 
referred for x-ray examination because of dystocia, 
either actual or feared. All cases were studied with 
particular reference to the evaluation of midpelvic 
contraction and dystocia. The following conclusions 
were drawn: 

1. Provided a reliable technic of roentgen pelvim- 
etry is used, there is very little difference in roentgen 
mensuration. 

2. The sum of the anteroposterior and the transverse 
diameter in any given pelvic plane is a more reliable 
index of the pelvic capacity than a separate considera- 
tion of each. 

3. If the inlet measurements total less than 23 cm. 
and/or the midpelvic measurements less than 14 cm., 
dystocia is to be expected. 

4. Cephalometry and fetometry are too inaccurate 
to be of much importance in pelvioradiography. 

5. The feto-pelvic ratio was arbitrarily decided 
by the use of the precision stereoscope, and not by 
volumetric comparisons, which were too often mis- 
leading. 

6. The pelvic architecture played a part in in- 
fluencing the outcome, the prognosis being progres- 
sively worse in the following order: gynecoid, anthro- 
poid, platypelloid, and android. 

7. Malposition influenced the prognosis unfavorably 

8. In breech presentations prognosis is based 
almost entirely on the pelvic measurements and 
architecture, and no trial of labor is advised. In no 
case where a vaginal delivery of a breech presentation 
was advised did such a delivery terminate with fetal 
mortality. : 

9. A correct prognosis was given in 97.8 per cent 
of the series. 

10. Only 35 per cent of this series in which dystocia 
was feared required operative delivery. Sixty-five 
per cent were given a good prognosis, illustrating the 
conservative influence of pelvioradiography. 

ll. The limitations of pelvioradiography are 
confined to the difficulty in estimating the soft-tissue 
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factors, behavior of the cervix, character of the labor 
contractions, the skill of the obstetrician, and the age 
and previous history of the patient. 

Hucu A. O’ Nett, M.D. 


Aspiration of Stomach Contents into the Lungs 
during Obstetric Anesthesia. Curtis L. Mendelson. 
Am. J. Obst. and Gynec. 52: 191-204, August 1946. 

An analysis was made of 44,916 pregnancies to de- 
termine the incidence of aspiration of gastric contents 
into the lungs during anesthesia. It was found to be 
0.15 per cent. Two entirely different syndromes may 
follow such aspiration. Aspiration of solid food 
usually produces the well known picture of laryngeal 
or bronchial obstruction with massive atelectasis and 
the classical x-ray picture of homogeneous density 
with varying degrees of mediastinal shift. Aspiration 
of liquids produces an asthma-like syndrome with 
cyanosis, tachycardia, and dyspnea; there is no 
mediastinal shift, and chest films show numerous, soft, 
mottled increased densities. The above picture has 
been misinterpreted as bronchopneumonia, tubercu- 
losis, fungous infection, and even metastasis. Pro- 
gressive cardiac embarrassment and pulmonary edema 
may supervene, and the diagnosis may then be confused 
with cardiac failure. 

Experiments on rabbits indicated that the aspirated 
hydrochloric acid produced bronchial spasm and peri- 
bronchial congestive and exudative reactions interfer- 
ing with normal intrapulmonary circulation. 

Bronchoscopy was of no help in the treatment of 
this syndrome. The author suggests the oral ad- 
ministration of warm saline solution prior to giving 
anesthesia, to bring on vomiting, to empty the stomach, 
and alkalinize the stomach contents. 

Francis F. Hart, M.D. 


Intrauterine Respiration of the Human Fetus. M. 
Edward Davis and Edith L. Potter. J. A. M. A. 131: 
1194-1201, Aug. 10, 1946. 

intrauterine respiratory activity begins in early 
pregnancy and is spasmodic, irregular, and shallow, 
but does not differ greatly from the extrauterine 
pattern. Intrauterine respiration is associated with 
circulation of amniotic fluid throughout the lungs, the 
major changes at birth being substitution of air for 
fluid and the development of a more sensitive respira- 
tory system. 

Twelve to 48 c.c. of amniotic fluid were withdrawn 
and replaced by thorotrast in two groups of patients: 
one made up of women in the first half of gestation in 
whom therapeutic termination of pregnancy was 
indicated, the other of women at or near term in whom 
cesarean section was anticipated. When the fetuses 
were delivered in seventeen to fifty-two hours, thoro- 
trast was demonstrable in the lungs and gastro-intes- 
tinal tract roentgenographically, and histologic prepa- 
rations from the first group revealed widespread 
distribution of thorium in bronchi and alveoli. When 
delivery was done thirty to sixty minutes following 
the instillation of thorotrast, none of the contrast 
substance was found in the lungs or gastro-intestinal 
tract. Thorotrast was present in the lungs of the 
youngest fetus, of approximately twelve weeks’ gesta- 
tion. Incidentally, this was the first time that com- 
plete gastro-intestinal tract activity was demonstrated 
in a fetus at so early a stage. The entire gastro-intes- 
tinal tract was visualized. 
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In the younger fetuses, lung shadows produced by 
thorotrast have a finely granular appearance. In 
the older ones, the shadows are coarsely granular and 
the general pattern of the lung can be seen. Thorium 
is concentrated in the lungs, the result of fluid ab- 
sorption by the prealveolar and alveolar circulation. 
Much of the amniotic fluid which enters the lung 
escapes in this way; some of the aspirated fluid, of 
course, may escape back into the amniotic cavity. 

Reproductions of x-rays and photomicrographs of 
lungs are included. HERBERT D. WELSH, M.D. 

(University of Michigan) 


THE GENITO-URINARY SYSTEM 


Experiences with Intravenous Urography in a 
General Hospital in India. Charles M. Norfleet, Jr., 
and Philip J. Hodes. J. Urol. 56: 259-265, August 
1946. 

In their experience in a General Hospital in India 
the authors made urographic studies of 410 American 
soldiers with urinary symptoms, using various contrast 
media—diodrast, pyelectan, and skiodan. Evidence 
of some abnormality was obtained in 184 cases. Renal 
anomalies (including 5 cases of renal ectopia) were 
found in 54 (13 per cent). Forty-three (10.5 per cent) 
had roentgen evidence of renal calculi, but the actual 
incidence was much higher, as in many instances the 
examination was made only after the calculi had been 
passed. Twenty-three patients (5.6 per cent) showed 
evidence of infection (tuberculosis in a single instance). 
In 31 cases (7.5 per cent) with clinical symptoms direct- 
ing attention to the prostate and its neighboring 
structures, the urograms showed suggestive changes, 
chiefly involving the ureters. Among other findings 
were a single case of renal carcinoma, 4 ruptured 
kidneys, 11 cases of renal ptosis, 2 bladder neck obstruc- 
tions, and 1 dilatation of the middle third of the right 
ureter associated with intensive urinary colic and 
hematuria in a patient who was relieved of his symptoms 
following the removal of an adjacent but normal appear- 
ing appendix. 

The authors emphasize the value of tests for dye 
sensitivity. In each of their cases an oral test was 
used. Although no edema of the buccal mucosa was 
seen, there were 3 patients in whom swallowing of 
about 1 c.c. of the medium produced a sufficiently 
severe reaction to prohibit intravenous injection of the 
dye. Following injection of 2 c.c. of diodrast, one 
patient in whom the oral test had been negative suffered 
severe nausea, vomiting, and shock, but there were 
no fatalities. There were 2 instances of hives following 
diodrast injection, but these yielded promptly to 
adrenalin. Disturbing nausea and vomiting followed 
pyelectan from a rubber-stoppered bottle but the same 
patient tolerated without incident pyelectan from an 
ampule. Four patients receiving pyelectan had a 
sterile thrombophlebitis. 

FREDERICK A. BAVENDAM, M.D. 


Renal Ectopia: Demonstration of Crossed Unfused 


Ectopia by Fluoroscopy. Benjamin Resnick and 
John H. Clark. J. Urol. 56: 173-178, August 1946. 
Five cases of renal ectopia, 4 congenital and 1 
acquired, encountered in 364 consecutive pyelographic 
studies are reported. This is a much higher incidence 
than the 1 in 1,000 generally given in the literature. 
Congenital uncrossed or simple ectopia is unilateral, 


ABSTRACTS OF CURRENT LITERATURE 


June 1947 


usually involves the left kidney, and is the anomaly 
most commonly seen. 

The generally accepted view is that congenital 
ectopia results from a persistence of the fetal Vessels, 
interfering with normal ascent in fetal life, so that 
the kidney becomes arrested at some point below the 
normal position. It has been frequently noted that 
ectopias are especially common among fused kidneys 
as the presence of the isthmus interferes with ascent 
Why the classical horseshoe kidney may be found in 
the normal position is difficult to explain. The sug- 
gestion that man’s erect posture is a factor in the 
development of renal ectopia is not considered very 
logical, as ascent of the kidney takes place during the 
second month of fetal life. 

Ectopia may be symptomless, but in all of the 
authors’ cases some symptoms were present, as pain, 
urgency, frequency, and nocturia, 

The diagnostic impressions in the 5 cases recorded 
were as follows: (1) ectopic left kidney (pelvic), un- 
crossed; (2) crossed ectopia with fusion (fusion con- 
firmed by fluoroscopy); (3) crossed unfused ectopia; 
(4) uncrossed, probably fused ectopia; (5) fused kidney 
with acquired left ectopia. The third case is of par- 
ticular interest, as the x-ray film suggested fusion, but 
fluoroscopic examination revealed a change in the 
relative positions of the organs and made it possible 
to classify the condition as a crossed unfused ectopia. 

PauL R. Noste, M.D. 


Large Pyelogenic Cyst with Crossed Renal Ectopia. 
H. H. Lerner and A. I. Gazin. J. Urol. 56: 162-168, 
August 1946. 

Renal ectopia is generally recorded as occurring 
approximately once in 1,000 cases. [Norfleet and 
Hodes and Resnick and Clark (see preceding abstracts) 
report a much higher incidence.] In a year the present 
authors saw 9 cases: 4 of simple unilateral (1 pelvic), 
2 of simple bilateral, and 3 of crossed ectopia. In one 
of the cases of crossed ectopia there was an associated 
pyelogenic cyst, 7.e., a cyst having a communication 
with the renal pelvis by a minute channel or calyx. 

The patient was a colored male aged 22 years with 
symptoms referable to the upper gastro-intestinal 
tract. Physical examination showed a large, tense, 
freely movable tumor of the abdomen extending from 
two inches above the umbilicus to two inches above 
the symphysis. It extended obliquely across the 
abdomen from the left upper quadrant to the right 
lower quadrant. X-ray examination indicated that 
the stomach and the distal half of the colon were 
displaced upward and to the right by the mass noted 
on physical examination. Intravenous and retrograde 
urography showed a left hydronephrotic kidney and 
slightly below it on the left side an ectopic right kidney, 
whose pelvis and calices were dilated and from whose 
superior calix there extended a large ovoid cystic 
tumor with a dye capacity of 700 c.c. The mass 
extended obliquely downward and to the right, ac- 
counting for the previously noted physical findings. 
Drainage through a ureteral catheter inserted in the 
right ureter upward as far as the right kidney pelvis 
caused the mass to disappear. It apparently repre- 
sented a large pyelogenic cyst arising from the upper 
pole of a crossed hydronephrotic ectopic right kidney 
and communicating with its pelvis by means of the 
superior calix. No note is made of operation of 
clinical follow-up. Maryn W. MILter, M.B. 
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Supernumerary Kidney as a Cause of Uretero-pelvic 
Obstruction. Hjalmar E. Carlson. J. Urol. 56: 179- 


182, August 1946. 

A case of supernumerary kidney is reported bringing 
the total number of recorded cases to forty-seven. 
Supernumerary kidneys are usually located below the 
normal kidney, are smaller, exhibit depressed function, 
and are subject to ptosis, stone, and pyonephrosis. 
The supernumerary kidney is more often diseased 
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than the normal. If diseased, it should be removed, 
as its poor function renders it of doubtful value. In 
the case reported, the supernumerary kidney was 
located beneath the ureteropelvic junction of the left 
kidney and had apparently produced obstruction 
resulting in a calculous pyonephrosis which had de- 
stroyed the normally situated kidney. The presence 
of the supernumerary organ was discovered only at 
operation. Pau R. Nosie, M.D 


RADIOTHERAPY 


Combined Roentgen Radiation and Surgical Treat- 
ment of Large Benign Giant Cell Tumors of Bone. 
G. Edmund Haggart and Hugh F. Hare. Ann. Surg. 
124: 228-244, August 1946. 

There are two schools of thought concerning the 
treatment of benign giant-cell tumors of bone. One 
cautions against the combined use of radiation and 
surgery on the basis that the radiation will damage 
the reparative processes. The other contends that 
the two therapeutic procedures should be employed in 
each case. The present paper reports the results 
obtained in 7 cases treated first with roentgen rays, 
then surgically curetted. 

In each case there has been complete recovery with 
no evidence of recurrence of the tumor and no evidence 
of impairment of reparative processes. In all cases 
the bone tumor was irradiated through two portals, 
using 200 kv.p., 1 mm. Cu, at 50 cm. T.S.D. The 
portals were large enough to cover the lesion. Each 
portal received 900 r measured in air. It was noted 
at the time of operation that the tumors were less 
vascular and were more easily curetted than in similar 
cases not receiving preoperative irradiation. 

[This series has been followed for an average of only 
4.7 years. In a paper delivered to the Philadelphia 
Roentgen Ray Society on Feb. 6, 1947 (to be published 
shortly), Dr. Bradley Coley, of Memorial Hospital, 
New York, warned of malignant change occurring after 
fifteen to twenty years. He advised against combining 
roentgen and surgical therapy except in rare instances. } 

STANLEY H. Macurt, M.D. 


Epithelioma of the Anus. Harold D. 
Ann. Surg. 124: 245-251, August 1946. 

The author presents a review of 37 cases of 
epithelioma of the anus seen at the Presbyterian 
Hospital (New York). The sex incidence was nearly 
‘equal. Over one-fifth of the patients were less than 
forty years old. The study was undertaken to clarify 
the rationale for the choice of one or more of the 
various possible forms of treatment. Of the 37 cases, 
15 are not considered because they received no treat- 
ment, or only palliative treatment. In 9, the treat- 
ment was considered unsatisfactory. Seven patients, 
all with extensive lesions, treated within the last three 
years are still alive. Six of these required abdomino- 
perineal resection. The seventh was treated by 
tadium needles. 

Six patients have survived five years or more. Three 
of these had small tumors, approximately 2 cm. in 
diameter. In these the method of treatment was 
simple local excision for one, perineal proctectomy for 
the second, and excision biopsy followed by radium 
pack for the third. A fourth case was successfully 
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treated by perineal proctectomy. A fifth with a 
basal-squamous-cell type of epithelioma was success- 
fully treated by interstitial radium needles, receiving 
a dose of 4,651 mg. hours. The sixth patient, with a 
tumor developing after irradiation for pruritus, lived 
twelve years before dying of the tumor. 

The author concludes by stating that no one form of 
treatment is applicable to all, but that each patient 
must be considered as an individual problem. For 
large growths, or growths with metastases, a radical 
resection of the anus and rectum with removal of the 
inguinal nodes should offer the best chance of arrest. 
If radiotherapy is used, the field of irradiation should 
extend well above the gross upper limits of the tumor. 
Radiotherapy should usually be preceded by a tem- 
porary colostomy. Pau W. Roman, M.D. 


Sarcoma of the Vagina. William K. Diehl and John 
S. Haught. Am. J. Obst. & Gynec. 52: 302-310, 
August 1946. 

The authors report two cases of sarcoma of the vagina 
found in 8,589 gynecological admissions. Many of 
the vaginal sarcomas reported in the literature arise 
in childhood and are most commonly of the botryoid 
type. Adult sarcoma occurs in two forms, parietal 
and mucosal, the infiltrating parietal type being the 
more common. 

These tumors are extremely malignant and are 
soon beyond the realm of favorable response to surgery 
and/or radiation. Surgery, electrosurgery, and radia- 
tion are the available means of treatment and are 
usually combined. Excision is most certainly indicated 
in the botryoid type, where the entire vagina is filled 
with grape-like clusters, but the procedure is sometimes 
difficult. 

Since sarcomas in general are radiosensitive, vaginal 
sarcoma theoretically should respond if all the cells 
could be brought within the effective sphere of the rays. 
The base of the tumor must be adequately excised in 
order that it may be amenable to the application of a 
radium plaque. This plaque usually consists of 100 
mg. of radium and is made to conform to the size and 
shape of the lesion. A large vaginal pack is used to 
maintain the plaque in its original position, ut the 
same time distending the vagina and further protecting 
the bladder and rectum from the radium rays. 

Roentgen therapy is often used as an adjunct to 
surgery and radium, and in these cases the total deep 
x-ray dosage depends upon local response. Treatment 
is given in divided doses through the usual pelvic 
portals. 

Local recurrences of the growth should in general 
be treated in the same manner as the original lesion. 

Bert H. MAtonn, M.D. 
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Malignant Testicular Neoplasms: Analysis of 80 
Cases. Reed M. Nesbit and Jack M. Lynn. Surgery 
20: 273-279, August 1946. 

A study of 80 cases of malignant disease of the tes- 
ticles, none of which was followed for less than four 
years, has been made in an effort (1) to gain an esti- 
mate of the prognosis and to lay down criteria of an 
adequate follow-up, (2) to determine the significance 
of hormone assays, (3) to judge the efficacy of early 
treatment, and (4) to present trends in interpretation 
of material submitted to the pathologist. 

The patients ranged in age from 2 to 66 years, the 
average being 35.7. Forty-eight of the tumors were 
in the right testicle, 28 in the left, 3 were bilateral and 
one was unspecified. The early clinical picture and 
history in 3 cases resembled acute epididymitis, and 
those handling testicular tumors are warned not to be 
misled into delaying orchiectomy or hormone assays 
too long. Fifty-one of the cases showed no meta- 
stases at first examination; in the 29 who did, the 
retroperitoneal lymph nodes and lungs were most 
frequently involved. Subsequent to therapy of the 
areas of likely involvement, metastases appeared 
chiefly in the retroperitoneal lymph nodes, followed 
by the lungs, operative site, cervical lymph nodes, 
mediastinal lymph nodes, and bones, in that order. 

Two patients of the present series having metastases 
clinically demonstrable were cured by deep x-ray 
therapy. One has been followed for 11.5 and one for 
12.5 years, respectively, with no demonstrable recur- 
rence. The first patient, 39 years old, had had a 
swelling in the scrotum for fifteen years. Several 
months before admission the mass began to grow 
larger and there was pain in the lumbar region of the 


back. Orchiectomy was performed and the diagnosis 
was malignant teratoma of the testicle, chiefly large 


round-cell sarcoma. Three months after operation 
there was a large mass in the left upper quadrant but 
the chest and spine were negative roentgenographically. 
One series of deep x-ray therapy was given but the 
number of roentgens is not specified. At two and four 
months after operation, two series of x-ray treatments 
to the pelvis, abdomen, and chest, totalling 5,200 r 
each, were given. 

The second patient, 52 years old, with a cryptorchid 
right testicle, was admitted with the history of swelling 
of the lower right side of the abdomen first noticed 
fifteen months previously. During the last three 
months, this had enlarged rapidly, and an infra- 
umbilical mass the size of a grapefruit was present. 
Three preoperative deep x-ray treatments of 500 r 
each were given and the tumor was removed. At 
operation the cryptorchid testicle, 6 X 4 X 4 inches 
in size, and a large mass of metastatic retroperitoneal 
nodes were found. Both the testicle and the biopsied 
lymph node reveaied large round-cell alveolar sarcoma. 
During the five months after operation, deep x-ray 
treatments totalling 2,600 r, were given. Twelve 
years later there was no evidence of recurrence. 

With regard to hormone assay, analysis of the cases 
so studied shows 12 in which Aschheim-Zondek tests 
were done both before and after treatment. One 
negative test subsequently became positive, and one 
of low titer became significantly high. If the Asch- 
heim-Zondek test is positive, the outlook is grave. 
Of 8 patients having hormone levels above 500 mouse 
units before treatment, only 2 are living, and all 8 
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with positive post-therapy determinations have died 

An analysis of the survivals as related to various 
factors of treatment was made. Five of 19 patients 
treated with simple orchiectomy alone were alive at 
the time of the report, for an average of 9.3 years 
but this figure is not statistically significant. Of 4 
treated by orchiectomy with both preoperative and 
postoperative irradiation, 2 were alive (average survival 
12.1 years); of 17 receiving postoperative irradiation 
to the pelvis alone, 5 were alive (average 12.4 years). 
None of 23 given additional radiation after completion 
of the original program of treatment survived five years, 
The authors believe that malignant testicular tumors 
other than chorionepithelioma should have postopera- 
tive x-ray therapy to the pelvis and abdomen whether 
or not metastases can be demonstrated. 

In regard to the elapsed time from appearance of 
symptoms, in a group of 10 whose treatment began 
within two months of onset of symptoms, and who had 
no demonstrable metastases, 6 patients or 60 per cent 
were living at an average of 9.3 years after treatment. 
Of 41 patients whose treatment was begun more than 
two months after onset of symptoms and who showed 
no demonstrable metastases, 13 or 31.9 per cent are 
living an average cf 11 years after treatment. Statis- 
tically, the difference is not significant, but on the basis 
of reasoning alone, the authors advise therapy as early 
as possible. Preoperative x-ray therapy is not con- 
sidered advisable for two reasons: (1) It makes neces- 
sary the leaving in situ of a malignant neoplasm which 
is known to metastasize early. (2) The possibility of 
incorrect diagnosis becomes stronger because x-ray 
therapy makes microscopic interpretation difficult 
Figures from Memorial Hospital, however, where 
preoperative irradiation is used, show a higher per- 
centage of five-year cures (29 per cent of 172 patients) 
than any other clinic in this country. This high level 
of success may be due to efficiency of the postoperative 
radiation rather than to the virtue of preoperative 
x-ray therapy, and more recent communications in- 
dicate that the Memorial Hospital group now favors 
orchiectomy without preoperative irradiation. 

Under present practice, at the University of Michigan 
Hospital, patients suspected of having neoplasms of 
the testicle are admitted to the ward at once, and 
orchiectomy is performed the following day, after a 
sample of urine has been collected for hormone assay. 
The spermatic cord is exposed high in the scrotum, 
clamped and cut before any manipulation of the testicle 
is permitted. All patients receive postoperative x-ray 
therapy to the pelvis and abdomen, although the dosage 
is not specified. 

Of the authors’ entire series, 23.8 per cent are living 
an average of 11.1 years after treatment. Two of 
the 29 having metastases at the time of diagnosis 
were seemingly cured by x-ray therapy; 51 patients 
with no d&monstrable metastases when first seen had 
a survival kate of 33.33 per cent. 

Mention isSnnade of the wide divergence of opinion 
among leading pathologists regarding grouping of 
testicular neoplasms. It is pointed out that once 
orchiectomy has been carried out and adequate post- 
operative x-ray therapy has been given, the course 
cannot be altered hy further therapy. Metastases 
occurring after the first adequate series of x-ray treat- 
ments have not been affected by further therapy. 

J. E. Wurreceatuer, M.D. 
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. Stephen Weens, March, 308 


ACID 
hydrochloric 
—emphysematous gastritis (following ingestion of hydrochloric 
acid) (ab), H. Stephen Weens, March, 305 
ACROMEGALY - . 
—acromegaly presenting specific roentgenographic changes; 
case, John H. Gilmore and Thomas K. Mahan, Jan., 50 
—ossification of auricles of external ears associated with acro- 
megaly, Louis Nathanson and Samuel Losner, Jan., 66 
ACTINOMYCOSIS 
—pulmonary actinomycosis due to Actinomyces asteroides 
{sb). Frederick MW. Shaw, Rebecca A. Holt, and Edward 
S. Ray, June, 652 
ADAIR, NORMAN _ ApetEe, VINCENT W. 
——See COOPER, GEORGE, Jr. 
ADAMS, A. B., ROLLE ESTON, G. L., STAVELEY, J. M., 
HENLEY, W. E., and CAUGHEY, J. E.: Primary atypi- 
cal neumonia (ab), April, 420 
ADAMS, RALPH: Primary lung tumors (ab), Jan., 93 
ADENOMA. See Parathyroid; Pituitary Body 
AEROHEMATOMA. See Sinuses, Paranasal 
AGATI, DINO: Ethmoido-sphenoidal hypertrophy with endo- 
cranial protrusion (ab), April, 417 
Osteochondrolysis circumscripta of the astragalus (osteo- 
chondritis dissecans of Kénig) (ab), April, 42 
ALOES 
—do resin cathartics (aloes and podophyllum) cause gall- 
bladder contraction? (ab), James T. Case and Kenneth 
V. Powers, Jan., 100 
AMEBIASIS 
—— ——_ << and its diagnosis (ab), Ben T. 
oway, Jan 


yall : 
AMERICAN "COLLEGE ‘OF RADIOLOGY. See Radiological 
AMERICAN ‘CONGRESS OF PHYSICAL MEDICINE, May, 


AMERICAN INSTITUTE OF PHYSICS, March, 289 
de ANDRAIS, GIUSEPPE: Foreign bodies in the duodenal cap 
fab). March, 305 
nb.) N -:_ Roentgen pelvimetry (ab), April, 428 
ANE IA, PERNICIOU us 
—leiomyosarcoma of stomach, its roentgenologic and gastro- 
scopic diagnosis, and its possible relation to pernicious 
seme GS), Rudolf Schindler, Olov A. Blomquist, Harold 
-. Thompson, and Arthur M. Pettler, Feb., 195 
ANENCEPHAL 
—early clinical and roentgenologic diagnosis of anencephaly 
se) Catharine W. Blumberg and George Teplick, Feb., 


ANESTHESIA 
aspiration of stomach contents into lungs during obstetric 
anesthesia (ab), Curtis L. Mendelson, June, 659 
_ bronchopneumonia following ether anesthesia in obstetrics 


1). Homer C. Hartzell and Edward P. Mininger, March, 
99 


ANEURYSM 

aortic 

—abdominal aortic aneurysm simulating perinephritic ab- 
scess: dorsolumbar scoliosis: roentgen sign of aneurysm 
(ab), Frederick B. Mandeville, April, 430 

aortic aneurysm secondary to coarctation; case showing 
ctaitention, Stanley B. Clark and Edward C. Koenig, 

rl, 39: 
cardiac 
—longevity with ventricular aneurysm: case report with 

survivel of 15 years (ab), Sidney L. Penner and Michael 
Peters, March, 303 


pulmonary 
—thromboangiitis of pulmonary vessels associated with 
aneurysm of pulmonary artery; case (ab), L. E. Thomp- 
son and B. Gerstl, April, 429 
renal 
a true aneurysm of a renal artery (ab), J. P. Brady 
d J.S. Hanten, Feb., 
ANGINA PECTORIS 
—ruptured intervertebral disk simulating angina pectoris 
(ab), Allen I. Josey and Francis Murphey, April, 427 
ANGIOGRAPHY. See Blood Vessels, roentgenography 
ANKLE 
fractures 
—<diagnostic problems in fractures of foot and ankle (ab), 
Daniel Wilner, March, 311 
—roentgenographic mg ag = malleolar fractures (ab), 
Thorsten Hendelberg, Jan., 
ANKYLOSIS. See Spine 
ANUS 


cancer 
— eee (ab), Harold D. Harvey, June, 661 
AORTA 


—translumbar aortagraphy: its diagnostic value in urology 
(ab), A. Keller Doss, April, 430 
abnormalities 
—anomalous right subclavian artery originating on left as 
last branch of aortic arch; report of probable case diag- 
nosed roentgenologically (ab), Herbert M. Stauffer and 
Harry H. Pote, May, 545 
—roentgen diagnosis of double aortic arch and other anomalies 
of great vessels (ab), Edward B. D. Neuhauser, May, 
545 
aneurysm. See Aneurysm 
coarctation 
—aortic aneurysm secondary to coarctation: case showing 
calcification, Stanley B. Clark and Edward C. Koenig, 
April, 392 
—roentgenologic picture of coarctation of aorta and its ana- 
tomical basis (ab), H. Gladnikoff, Jan., 97 
APPARATUS. See Roentgen Rays, apparatus 
APPENDIX 
—action of appendicular extracts on motility of large intestine: 
radiologic observations (ab), Pietro Perona and Mario 
Rigon, April, 424 
— ete of mucocele of appendix, Edwin J. Eu- 
hrat, Feb., 
ARCHER, MAURICE C. See BERNSTEIN, ABRAHAM 
ARCHER, VINCENT W., and ADAIR, NORMAN: Roentgen 
diagnosis of placenta praevia without contrast material 
(ab), March, 312 
RMY. “7 Military Medicine 
ARTERIE 
See 4 Aneurysm; Blood Vessels; Embolism 
pulmonary 
—congenital dilatation of pulmonary artery due to unequal 
division of truncus arteriosus communis (ab), O. Hat- 
schek, May, 555 
subclavian 
—anomalous right subclavian artery originating on left as last 
branch of aortic arch; report of probable case diagnosed 
EN ag ager f (ab), Herbert M. Stauffer and Harry 
H. Pote, May, 
ARTERIOGRAPHY. See Blood Vessels, roentgenography 
ARTHRITIS 
See also Spine 
rheumatoid 
juvenile rheumatoid arthritis (Still's disease) (ab), James 
A. Coss, Jr., April, 426 
sarcoidosis (Besnier-Boeck-Schaumann’'s disease): case in 
child simulating Still's disease (ab), Agustir Castellanos 
and Enrique Galan, May, 542 
Still's disease (atrophic arthritis, atrophic rheumatoid 
arthritis or infectious rheumatoid arthritis) (ab), William 
F. Burdick, June, 656 
ARTHROGRAPHY. See Jaws; Knee 
ASBESTOSIS. See Pneumonoconiosis 
ASHER, CURTIS. See GRIFFITH, GEORGE C. 
ASTHMA 


anatomy of blood vessels of human lung as applied to chest 
radiology. Changes in lung vascular tree in disease proc- 
esses Emphysema and asthma (ab), Thomas Lodge, 
Jan., 92 
complications of bronchial asthma and their association with 
bronchostenosis (ab), James A. Mansmann and Leslie H. 
Osmond, Jan., 95 
ASTRAGALUS 
osteochondrolysis circumscripta (osteochondritis dissecans 
of Kénig) (ab), Dino Agati, April, 428 
ATELECTASIS. See Lungs 
ATHLETES 
“march fracture” of fibula in athletes (ab), Harry R. McPhee 
and C. Montanye Franklin, April, 427 
ATLAS 
congenital anomaly and ~~ of atlas (ab), J. W. Wilson 
and N. M. Brown, May, 
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ATLEE, Z.J. See TROUT, E. D. 
ATOMIC ENERGY 
—clinical syndrome following exposure to atomic bomb ex- 
plosions (ab), Paul D. Keller, April, 440 
—distribution of radiation in atomic bombing of Nagasaki 
(ab), John C. Larkin, March, 318 
—health protection in production and use of atomic energy 
(ab), William F. Bale, May, 561 
ATWELL, a W.: Roentgenographic scanning of the 
chest (ab), ril,418 
AVIATION AND K TORS 
—aerohematoma of the sinuses (ab), 
Harold M. E. Boyd, Feb., 188 
—spontaneous pneumothorax in healthy young adults, with 
particular reference to the etiological role of aerial ascent 
(ab), Erle M. Heath, Jan., 97 


R. Wesley Wright and 


B 
BACKACHE 


—herniation of intervertebral disk: systematized technic for 
investigation and treatment of lumbosacral and low lum- 
bar lesions (ab), I. Joshua Speigel, March, 309 
—‘‘last-straw’’ factor in low back disability, with summary of 
100 cases examined and evaluated by the Medical Ad- 
visory Board of the Industrial Commission of Arizona, 
1934-1943, W. Warner Watkins, Jan., 20 
BACON, RALPHD. See JACKMAN, JAMES 
BACTERIA 
acid-fast. See Sputum 
clostridium 
a infections in dogs, James G. Vincent, Helen 
Whitgrove Vincent, and Andrew H. Dowdy, June, 610 
BADOLLE, A.: Present concepts of the treatment of uterine 
fibroids: position of radiotherapy (ab), Feb., 208 
BAER, SAMUEL. See LOEWENBERG, SAMUEL A. 
BAILEY, WILBUR: Observations on the etiology and fre- 
uency of spondylolisthesis and its precursors, Feb., 107 
BALDWIN, ELEANOR DeF., MOORE, LUCILLE V., and 
ce) ROBERT P., with technical assistance of 
PATTERSON, MICHAELEEN, and HARNSBERGER, 
DORIS M.: Demonstration of ventricular septal defect 
by means of right heart catheterization (ab), June, 654 
BALE, WILLIAM F.: Health protection in the production and 
use of atomic energy (ab), May, 561 
BALL, HOWARD A.: Obscure lymphosarcoma (ab), Jan., 105 
BANNERMAN, MOSS M. Fractures of the carpal scaphoid 
bone: an analysis of sixty-six cases (ab), June, 658 
BARBADAULT, J. See PORCHER, P 
es W.A. See CASH,L I. 
BARN R, J. L. See LOWRY, E. C. 
BATT, RICHARD C.: Rocuaueaty mographic study of the heart 
in myasthenia gravis ril, 374 
BAUMANN,E.J. See LEitEk, Lous 
BEARD, D. E. See LOWR 
BEARD, DONALD M.: ian of uteropelvic obstruc- 
tion (ab), March, 312 
BECK, WILLIAM C.: Acute gastroduodenal obstruction 
ation) (ab), March, 305 
BEDRICK, JOHN J., and ZAWADZKI, SIGMUND A.: 


oo ations on the fractured carpal scaphoid (ab), 


BELISARIO, JOHN C., AND PUGH, ROBERT E., Jr.: 
Example of need for dermatologic publicity of develop- 
ments in radiologic physics (ab), Feb., 209 

BENEDICT, EDWARD B.: Correlation of gastroscopic, 
genologic, and — A) in 

Analysis of 2 oved cases (ab), 
° SecEKLUND. *SIGVARD 
BERENBERG, WILLIAM. See NEUHAUSER, EDWARD 


BERNHARDT,R.W. See CUTLER 
BERNSTEIN, "ABRAHAM, CHILDE s MARVIN, ARCHER, 
MA URICE C., FOX, KERMIT w., AND STONE, 
JOSEPH R.: ‘March fractures of the foot. Care and 
ement of 692 patients (ab), Feb., 202 
BERNSTEIN, eee See oe. EMANUEL 
——See P. ONNET, AARON E 
BERYLLIUM 
—high-intensity radiation from beryllium-window x-ray tubes, 
T. H. Rogers, June, 594 
low-absorption roentgen-ray 
1,000 kilovolts i window tubes), E. D 
and Z. J. Atlee, June, 6 
BESNIER- BOECK- S HAUMANN DISEASE. 
BEYER, T.E.: Sialography (ab), Feb., 189 
BIANCHI, EMILIO: Roentgen 
(ab), Ma 
BIERBAUM, OLGA! S. See REINHARD, EDWARD H. 
BIGGS, ALFRED D., WITH STOLP, IRENE: A roentgen 
ray and clinical study of primary tuberculosis. Vollmer 
patch test made on four hundred and sixty patients; 
positive reactions secured in one hundred and fifteen 
(ab), Feb., 190 
BILE 
—htonmenaiy and biliary regurgitation, 
and Harry W. Mixer, May, 463 
BILE Suess 
cysts 
—choledochus cyst (ab), Edward F. 


(dila- 


Some 
May, 


roent- 
diseases of the 
Feb., 194 


measurements from 500 to 
Trout 


See Sarcoidosis 
tumors 


irradiation of lung 


Leo G. Rigler 


McLaughlin, April, 424 
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BILIARY TRACT 
See also Bile Ducts; Gallbladder; Liver 
—cholangiography and biliary regurgitation, 
and Harry W. Mixer, May, 463 
BILLING, L.: On retrocardiac pulmo-pleural Gomerention lines 
and their diagnostic significance (ab), April, 418 
and RINGERTZ, NILS: Fibro-osteoma 
anatomical and roentgenological study (ab) 
BLADDER 
cancer 
—open x-ray therapy in carcinoma of bladder (ab 
Feb., 208 
wounds and injuries 
—trauma of lower urinary tract: roentgenologic study (ab 
H. Stephen Weens, J. Harold Newman, and Thomas J. 
Florence, Feb., 204 
BLADES, BRIAN: Mediastinai tumors. Report of cases 
treated at Army Thoracic Surgery Centers in the United 
States (ab), April, 421 
eenee = my A. Saaaenety—en evaluation of its use. 
ulness (ab), March, 314 
BLANKSTEIN. SAMUEL'S. See MUFSON, JOSEPH A. 
es A: An improved method of arthrography (ab 


rch, 315 
BLOMOUIST, OLOVA. See SCHINDLER, RUDOLF 
BLONDER, EDWIN Visualization of otitic brain abscess 
with iodized oil (ab), Jan., 92 
BLOOD 
See also Anemia, Pernicious; Leukemia 

—coagulogram as a critical indicator of irradiation effect. Pre. 
liminary report based upon a seven year survey of the 
personnel of the Department of Radiology Royal Victoria 

Hospital (ab), Joseph Kaufmann, Feb., 210 
BLOOD VESSELS 
See also Arteries; Veins; etc 

—roentgen diagnosis of double aortic arch and other anomalies 
of great vessels (ab), Edward B. D. Neuhauser, May, 545 

roentgenography 5 

—angiography—an evaluation of its usefulness (ab), A H 
Blakemore, March, 314 

—arteriographic visualization of cerebrovascular lesions (ab), 
Sidney R. Govons and Francis C. Grant, April, 429 

clubbed fingers (arteriography) (ab), Robert Charr and 
Paul C. Swenson, Feb., 305 

-differential diagnosis of intracranial neoplasms by cerebral 
angiography, Carl F. List and Fred J. Hodges, May, 493 

—technic and interpretation of lower extremity venograms 

ab), Earl R. Miller, May, 555 
BLUMBERG, CATHERINE W., and TEPLICK, GEORGE: 
Early clinical and roentgenologic diagnosis of anencephaly 
(ab), Feb., 203 
BODY SECTION ROENTGENOGRAPHY 
tomography in :> oon of lung carcinoma (ab 
Hartley, May, 
use of Semtengrenty with encephalography in diagnosis of 
midline and subtentorial brain tumors (ab), Bernard § 
Epstein and Leo M. Davidoff, April, 415 
value of planigraphy in bronchial cancer (ab 
Dahl, March, 300 
BOGART, FRANKLIN B. 
BONES 
See also Arthritis; 
and joints 
chronic salmonella bone infection, 
633 

—erosive bone lesions and soft-tissue ossifications associated 
with spinal cord injuries (paraplegia), Norman Heilbrun 
and William G. Kuhn, Jr., June, 579 

—familial osseous atrophy, George Cooper, Jr., 
and William M. Patterson, May, 509 

—observations on morphologic evolution of osseous changes 
in Paget's disease with particular reference to changes 
in skull of type of so-called ‘ ‘osteoporosis circumscripta’ 
(ab), Mario Paoletti, April, 417 

—Raynaud’s disease with osteopathy; case 
treatment with Marconi-therapy (ab), G 
427 

sarcoid of bone; report of case (ab), C. D. L 
Murphy, and C. M. Gardner, Feb., 202 
cancer. See also Bones, tumors 
development of squamous-cell carcinomata in sinus tracts 
of chronic osteomyelitis (ab), John J. Niebauer, Feb., 201 
fractures. See Fractures 
marrow. See also Bones, tumors 
multiple myeloma ang hy perparathyroidism (ab), 
Dorothy Gill, May, 

—roentgenologic skeletal ‘am in myeloma in childhood 
(platyspondylia generalisata myelomatosa) (ab), Gésta 
Jansson, Jan., 103 

syphilis 

osseous syphilis; 
April, 426 
tumors. See also Bones, cancer 
combined roentgen radiation and surgical treatment of large 
benign giant-cell tumors (ab), G. Edmund Haggart and 
Hugh F. Hare, June, 661 

—disseminated reticulo-endothelial 
with nodular osteosclerosis (ab), 
656 

—fibro-osteoma 


Leo G. Rigler 


& pathologico. 
» March, 296 


» D.K. Rose, 


J. Blair 


J. Frimann 
Leukosarcoma (ab), April, 437 
Osteomyelitis; and under names of bones 


Henry Greenfield, June, 


Normaa Adair, 


Late effect of 
Frada, April, 


Cromar, D.R 


case (ab), Mark Exley and A. W. Newtos, 


tumor of bone marrow 
Frank Windholz, Juse, 


pathologico-anatomical and roentgenological 
study (ab), Lars Billing and Nils Ringertz, March, 2 
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Vol. 48 


NES, tumors—cont. f , 
ee ccaeenyeliile radiographically resembling sarcoma (ab), 


James F Brailsford, March, 308 . ‘es 
—primary malignant tumors: review of cases seen in radiation 
therapy department of Bellevue Hospital (ab), Rieva 
Rosh and Louis Raider, May, 559 
—pulsating benign giant-cell tumors; report of case and re- 
view of literature (ab), Thomas A. Shallow and Frederick 
B. Wagner, Jr., April,427 | . = 
—roentgen therapy of benign giant-cell tumor (ab), Simeon T. 
Cantril and Franz Buschke, April, 436 : 
—sarcoma of bone treated by radiotherapy; case (ab), G. 
Hilton and L. E Gtyae. April, 436 
BONSER, GEORGIANA M. See MOIR, D. 5. 
BOOK REVIEWS : 4 ; 

Brunschwig, Alexander. Radical Surgery in Advanced Ab- 
dominal Cancer, June, 646 : ! ‘ 
Chiray, M., Gutmann, R. A., and Sénéque, J., editors. Con- 
frontations radio-anatomo-cliniques, June,646 
Fey, Bernard, and Truchot, Pierre. L’urographie intra- 
veineuse, Jan., . : 

Fulton, John F. Harvey Cushing: A Biography, May, 532 

Hodges, Fred Jenner, Lampe, Isadore, and Holt, John Floyd. 
Radiology for Medical Students, June, 645 

MacKee, George M., and Cipollaro, Anthony C. X-Rays and 
Radium in Treatment of Diseases of the Skin, April, 409 

Miller, William Snow. The Lung, April, 409 

Ross, John A. A Handbook of Radiography, Feb.,182 

Shapiro, Harry H. Applied Anatomy of the Head and Neck 
for Students and Practitioners of Dentistry, May, 532 

Snow, William. Principles in Roentgen Study of the Chest, 


Feb., 181 
Spiegel-Adolf, Mona, and Henny, George C. X-Ray Diffrac- 
tion Studies in Biology and Medicine, May, 531 
Walch, J. Weston. Check and Double Check on Sickness In- 
surance, Feb., 182 
Weinbren, M. A Manual of Tomography, Feb., 182 
BOOKS RECEIVED (not reviewed) ; 
Jouve, André, Senez, Jacques, and Pierron, Jean. Diagnostic 
Electrocardiographie, Jan., 85 
Lea, D. E. Action of Radiations on Living Cells, April, 409 
Mazer, Charles, and Israel, S. Leon. Diagnosis and Treat- 
ment of Menstrual Disorders and Sterility, Jan., 85 
Peiner, Louis, Held, Louis A., Lewitan, Alexander, Waldman, 
Samuel, and Westing, Siegfried W. Gastroenterology in 
General Practice, Feb., 181 
Tidy, Sir Henry, and Short, A. Rendle, editors. Medical 
Annual 1946, Feb., 181 
BOSMA, J. F. See MERNER, T. B. 
BOTSFORD, THOMAS W. See HARRISON, JOHN H. 
BOUCHARD, J. L. See MacKENZIE, W. C. 
BOURDON, RENE. See COTTENOT, PAUL 
BOYD, HAROLD M. E. See WRIGHT, R. WESLEY 
BOYER, L. BRYCE: Bronchography in tuberculosis: a clinical 
study (ab), June, 651 
BRADDON, P. D.: Columnar-celled carcinoma of the rectum 
treated by radon: preliminary report, sixteen months after 
treatment (ab), Feb., 207 
BRADY, J. H.: Volvulus of the cecum—with left sided colon. 
Report of case (ab), Jan., 99 
BRADY, J. P., and HANTEN, J. S.: Calcified true aneurism of 
left renal artery (ab), Feb., 205 
BRAILSFORD, JAMES F.: Osteomyelitis radiographically 
resembling sarcoma (ab), March, 308 
BRAIN 
See also Meninges; Pituitary Body 
—coarctation of walls of lateral angles of lateral cerebral 
ventricles (ab), Leo M. Davidoff, April, 416 
—cortical atrophy (ab), Harvey Jackson and John J. Flem- 
inger, April, 416 
—reversibility of cerebral ventricular dilatation (ab), Henry 
A. Shenkin and Charles R. Perryman, April, 416 
abscess 
—visualization of otitic brain abscess with iodized oil (ab), 


L. 
BREWER, ARTHUR 


—use of laminagraphy with encephalography in diagnosis of 
midline and subtentorial tumors (ab), Bernard S. Epstein 
and Leo M. Davidoff, April, 415 


BRAUN, IMRE: Jejunal cancer—a case report (ab), May, 547 
BREAST 


cancer 

—artificial menopause and cancer of breast (ab), L. Halber- 
staedter and A. Hochman, May, 558 

—evaluation of treatment, with a suggestion for its modifica- 
tion (ab), Charles S. White, Jan., 104 

—evolution of radiotherapy with radioactive substances for 
carcinoma (ab), V. Palumbo, April, 435 

—postradiation pulmonary fibrosis (in cancer of breast) (ab), 
Irving Innerfield, May, 561 

a treatment of carcinoma (ab), Hugh F. Hare, May, 
vo 

—radiodosimetry—radium therapy with molds in carcinoma 
(ab), M. Paoletti, April, 435 1 

—roentgen treatment of carcinoma (ab), Carlo Guarini, Jan., 
105 

eet report of results (ab), Donald V. Trueblood, April, 
435 


—tumor dosage and results in roentgen therapy (ab), Maurice 
Lenz, May, 558 
—untreated carcinoma: comparison of results of treatment of 
advanced breast carcinoma (ab), Phyllis Wade, May, 557 
roentgenography 
—addition to technic of simple breast roentgenography, Edwin 
Lame and Eugene P. Pendergrass, March, 266 
A: Cholecystography: a comparative 
study of oral and intravenous contrast substances, March, 


269 
BREWER, LYMAN A., Ill, BERS EE, SESAME, SAMSON, 


The ‘‘wet lung”’ 


PAUL C., and SCHIFF, CHA 


in war casualties (ab), March, 298 


BRONCHI 


—bronchial stenosis and atelectasis from sulfur dioxide (ab), 
W. A. Murray, May, 543 

—bronchopulmonary geotrichosis (ab), Ralph H. Kunstadter, 
—_— C. Pendergrass, and Joseph H. Schubert, March, 
301 

—complications of bronchial asthma and their association with 
bronchostenosis (ab), James A. Mansmann and Leslie H. 
Osmond, Jan., 95 

—‘‘wet lung’’ in war casualties (ab), Lyman A. Brewer, III, 
Benjamin Burbank, Paul C. Samson, and Charles A 
Schiff, March, 298 

cancel 

—value of planigraphy in bronchial cancer (ab), J. Frimann- 
Dahl, March, 300 

roentgenography 

bronchography in tuberculosis: a clinical study (ab), L 

Bryce Boyer, June, 651 

—practical technic for visualization of bronchial tree, Gilbert W. 
Heublein and Clarence D. N. Gilfillan, Jan., 37 

—simple and practical method of obtaining complete broncho 
grams (ab), J. Karl Poppe, June, 651 


BRONCHIECTASIS 


dextrocardia and bronchiectasis: review of literature and 
report of 2 cases (ab), A. H. Russakoff and Harvey W 
Katz, June, 654 


BROOKE, H. H. W.: Chest x-ray survey of repatriated prisoners 


war from Japanese camps (ab), Jan., 96 


of t 
BROWN, A. LINCOLN, and THOMAS, SYDNEY F.: Hernia 


ericardii (ab), June, 654 


BROWN, N. M. See WILSON, J 
BROWNE, DONOVAN 


C., and McHARDY, GORDON: 


Isolated Hodgkin's disease of the stomach (ab), April, 
°° 


BRUNNER, A.: Displacement of the mediastinum and its 


ractical significance (ab), Jan., 97 


» 
BUCHMAN, JOSEPH: Circumscribed post-traumatic osteo 


porosis of the lower ends of the radius and ulna (ab), Jan 


101 

Edwin J. Blonder, Jan., 92 BURBANK, BENJAMIN. See BREWER, LYMAN A., III. 
blood supply BURDICK, WILLIAM F.: Still's disease (atrophic arthritis, 
—angiography—an evaluation of its usefulness (ab), A. H. atrophic rheumatoid arthritis or infectious rheumatoid 

Blakemore, March, 314 arthritis) (ab), June 656 
—arteriographic visualization of cerebrovascular lesions (ab), BURKE, FREDERIC G. See McLEOD, JOHN H. 

_ Sidney R. Govons and Francis C. Grant, April, 429 BURTON, GEORGE C.: Volvulus of the sigmoid colon: dis 
—linear fracture of skull across venous sinuses (ab), Arthur D. cussion and case report (ab), April, 423 
Ecker, April, 417 BUSCHKE, FRANZ. See CANTRIL, SIMEON T. 
—surgical treatment of vascular anomalies of premotor area 
producing epilepsy (ab), Frederick L. Reichert, March, 296 
cysts Cc 
—colloid (paraphysial) cysts of the third ventricle (ab), 

Archer A. Wilson, Feb., 188 CAFFEY, JOHN: Multiple fractures in the long bones of infants 
roentgenography. See also other headings under Brain suffering from chronic subdural hematoma (ab), June, 
—importance of air studies in a neurosurgical clinic (ab), 657 

Gilbert Horrax, March, 296 - CALCANEUM 
—method of encephalography (ab), E. Graeme Robertson, fractures of os calcis (ab), J. C. Cherry, March, 311 

April, 415 CALCIFICATION. See Gallbladder; Pancreas; Pleura 
—method of ventricular fluid replacement following ventricu- CANCER 

lography (ab), Arthur A. Morris, May, 539 See also under names of organs 
—subdural pneumography (ab), Campbell Howard, April, 415 problems of acquired radioresistance of cancer adaptation 
tumors of tumor cells, Frank Windholz, April, 398 
—differential diagnosis of intracranial neoplasms by cerebral status of cancer research (ed), R. R. Spencer, June, 642 

angiography, Carl F. List and Fred J. Hodges, May, 493 in children and young adults 
—early diagnosis in tumors of central nervous system (ab), cancer in childhood (ab), 1. G. Williams, April, 431 

W. Lister Reid, May, 538 carcinoma of transverse colon in a 15-year-old boy: case 
—Ppneumographic diagnosis of intraventricular epidermoid: report with short summary of literature, H. R. Fishback, 

case, Arthur E. Childe and Arthur W. Young, Jan., 56 Jr., Feb., 168 
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CANCER—coni. 

—primary lung cancer in childhood: report of unusual case 
(ab), Archibald Dick and Hugh Miller, Feb., 190 

metastases 

—adenocarcinoma 
functional metastases. I 
radio-iodine (ab), Louis Leiter, S. M. 
Marinelli, and E. J. Baumann, Jan., 92 

—experimental study of vertebral venous system —preliminary 
report (ab), A. S. Johnstone, May, 556 

radiotherapy 

—cytological analysis of response of malignant tumor to 
irradiation as an approach to a biological basis for dosage 
in radiotherapy (ab), P. C. Koller and D. W. Smithers, 
Feb., 210 

—distribution of radioactive phosphorus in 3 cases (ab), 
Forssberg, Jan., 106 

—possible progress in radiotherapy of cancer (neutron therapy, 
jolio therapy, alpha therapy, beta therapy, gamma 
pry a ultra-gamma therapy) (ab), Robert Coliez, 


CANTREL, ‘SIMEON T., and BUSCHKE, FRANZ, editors: 
Radiotherapeutic test in the differential diagnosis of 
mediastinal pathology (ab), March, 302 

Roentgen therapy of benign giant cell tumor of bone (ab), 
April, 436 
CARDIA 
See also Stomach 
—cardio-esophageal relaxation as cause of vomiting in infants, 
Edward B. D. Neuhauser and William Berenberg, May, 


of thyroid with hyperthyroidism and 
Studies with thiouracil and 
Seidlin, L. D. 


Arne 


480 
CARDIOSPASM. See Stomach 
CARDIOVASCULAR SYSTEM. See Arteries; 


Heart; etc 
CARLSON, HJALMAR E.: Supernumerary kidney as a cause of 
uretero-pelvic obstruction (ab), June, 661 
CARMAN LECTURE 
—Carman lecture (historical note), 
—dquality of radiation in roentgen therapy: 
R. R. Newell, March, 215 
CARPUS. See Scaphoid Bone, Carpal; Wrist 
CARTER, RAY A. See JAMISON, HORACE W. 
CARTILAGE. See Knee; Osteochondritis 
CASATI, ANNIBALE: Value of the ‘water om" 
study ~ the gallbladder (ab), Jan., 
CASE, —a_ $3 T.: Evolution of ho coon ‘in Latin-America, 


Ma 
—en8. Powsrs, KENNETH V.: 
bladder contraction? (ab), Jan., 1¢ 
CASH, T * PILCHER, L. S., RAPPOPORT, ‘A. E., and BAR- 
KER . A.: Regional ‘ileitis involving the ileum, cecum, 
une, 655 
QUE: Sar- 
Report 
May, 


Blood Vessels; 


March, 213 
Carman lecture, 


in the radiologic 


Do —_ cathartics cause 


ending colon, and transverse colon (ab), 
CASTELLANOS, AGUSTIN, and GALAN, EN 
coidosis (Besnier-Boeck-Schaumann’s disease) 
of a case in a child simulating Still’s disease (ab), 
542 
CASTRATION. See Ovary, irradiation 
de CASTRO BARBOSA, JORGE J., DOCKERTY, MALCOLM 
B., and WAUGH, JOHN Pancreatic heterotopia: 
review of the literature and report of 41 authenticated 
surgical cases, of which 25 were clinically significant (ab), 
March, 306 
CATHARTICS 
—do resin cathartics (aloes and podophyllum) cause gall- 
ag ed contraction? (ab), James T. Case and Kenneth 
wers, Jan., 100 
CATHETERIZATI N. See Heart 
oon a J. E. See ADAMS, A. B. 
CECUM. Soe Lntestines 
CELiac DISEASE 
—survey from Children’s Hospital, 
Scott, April, 425 
CELLS 
-effect of dose rate variations on mitosis and degeneration in 
tissue cultures of avian fibroblasts (ab), I. Lasnitzki, 


April, 440 
CEPHALHEMATOMA. See Cranium 
CEPHALOMETRY. See Craniometry 
CEREBROSPINAL FLUID 

—method of ventricular fluid replacement following ventricu- 

lography (ab), Arthur A. Morris, May, 539 
CEREBRUM. See Brain 
CHAMBERLIN, GEORGE W.: 

(ab), March, 310 

See PENDERGRASS, EUGENE P. 
CHAPMAN, EARLE M., and EVANS, ROBLEY D.: 
of hyperthyroidism with radioactive iodine (ab), 


Melbourne (ab), G. E. M. 


Injuries of the elbow in children 


Treatment 
April, 


439 
CHARCOT’S JOINT 
pathogenesis (ab), Perc 
CHARR, fe eng and Ss 
Feb., 2 
CHARTERIS, ALEXANDER A.: 
treatment by radium (1928-44) (ab), 


y J. Delano, June 656 


NSON, PAUL C.: Clubbed fingers 


Carcinoma of the lip and its 
April, 434 
CHERRY, J. C.: Fractures of the os calcis (ab), March, 311 
CHEST. See Thorax 

CHILAIDITI SYMPTOM. See Colon 
CHILDE, ARTHUR E., and YOUNG, ARTHUR W.: 


graphic diagnosis of intraventricular epidermoid: 


of case, Jan., 56 
CHILDERS, MARVIN. See BERNSTEIN, ABRAHAM 


Pneumo- 
report 
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CHILDREN 
See also Infants 

—angles of clearance: method for measuring the cardiac size of 
children with rheumatic heart disease (a comparison with 
cardiothoracic index) (ab), C. Berkeley McIntosh and 
Robert L. Jackson, May, 544 

—cancer in childhood (ab), I. G. Williams, April, 431 

—craniopharyngiomas (ab), Franc D. Ingraham and H. Wil 
liam Scott, Jr., May 538 

—epidemic ringworm of the scalp (ab), Ruben Nomland Feb. 
209 Bho 


—histoplasmosis. Report of 4 cases, 2 in siblings. Histo. 
plasmin test and other diagnostic procedures (ab), John H. 
McLeod, Chester W. Emmons, Sidney Ross, and Frederic 
G. Burke, Feb., 209 

— injuries of elbow (ab), George W. Chamberlin, March, 319 

—juvenile rheumatoid arthritis (Still's disease) (ab), James A 
Coss, Jr., April, 426 

a miniature radiography (ab), R. A. Reynolds, March, 

—primary lung cancer in childhood: unusual case (ab), 
Archibald Dick and Hugh Miller, Feb., 190 

—roentgen ray and clinical study of primary tuberculosis, 
Vollmer patch test made on 460 patients; positive re. 
actions secured in 115 (ab), Alfred D. Biggs, with Irene 
Stolp, Feb., 190 

—roentgen treatment of infections of tonsils and post-pharyn. 
geal lymphoid tissue, Anthony F. Rossitto, Feb., 118 

—roentgenologic skeletal changes in myeloma in childhood 
(platyspondylia generalisata myelomatosa) (ab), Gésta 
Jansson, Jan., 103 

—sarcoidosis (Besnier-Boeck-Schaumann’s disease); case ip 
child simulating Still’s disease (ab), Agustin Castellanos 
and Enrique Galan, May, 542 

—Still’s disease (atrophic arthritis, atrophic 
arthritis or infectious rheumatoid arthritis) (ab) 
F. Burdick, June, 656 

—urography, after administration of contrast substance by 
mouth (ab), Aage Friese-Christiansen, March, 312 

—vertebral hemangioma (ab), Ira I. Kaplan, Feb., ps 

CHLOROMA. See Tumors, chloroma 
CHOLANGIOGRAPHY. See Biliary Tract 
CHOLECYSTOGRAPHY. 20s a 
CHONT, L. K. See TAYLOR, C. F. 
CINERADIOGRAPHY 

—Brazilian method of clinical cineradiography (ab) 
April, 431 

—contribution to the cineradiographic study of gastroduo- 
denal motility (ab), José Moretzsohn de Castro and Joao 
Ferreira, April, 431 

—contribution to the study of the physioradiology of the 
small intestine (ab), José Moretzsohn de Castro and José 
F. Pontes, April, 431 

—movements of the mitro-aortic ring recorded simultaneously 
by cineroentgenography and electrocardiography (ab), 
Bengt S. Holmgren, March, 303 

—radiologic ‘‘chronocinography.”’ Value of the demonstration 
of motion in relation to time (ab), José Moretzsohn de 
Castro, April, 431 

CIPOLLARO, ANTHONY C. See MacKEE, GEORGE M. 
CLARK, JOHN H. See RESNICK, BEN AMIN 

WARD C.: Aortic 
Report of a case 


rheumatoid 
, William 


, José Jany, 


J 
CLARK, STANLEY B., and KOENIG, E 
aneurysm secondary to coarctation. 
showing calcification, April, 392 
CLAVICLE 
—eosinophilic granuloma of bone; case involving the clavicle 
(ab), R. Beverly Ray and Aaron Kellner, May, 553 
CLOSTRIDIUM. See Bacteria, clostridium 
CLOTHING 
ae ppateReconagty of the clothed subject (ab), Ira 
May 
coccIDIOIbDOMYCOSIS 
roentgen findings in early —_~— + so 
Jamison and Ray A. Carter, April, < 
roentgenological manifestations of primary pulmonary 
coccidioidomycosis (ab), Max Rakofsky and Thomas W 
Knickerbocker, June, 651 
COHEN, EMANUEL S. See a VICTOR 
COHEN, SAMUEL E. See HOBB , WILLIAM H. 
COHN, ISIDORE: Dyschondro 2. (ab), 
COLANGELO, C. See RHODES, M. P. 
COLIEZ, ROBERT: Possible progress in the radiotherapy of 
cancer (neutron therapy, jolio therapy, alpha therapy, 
beta our, oe therapy, and ultra-gamma therapy) 
(ab), April, 4 
COLON 
See also Intestines 
use of double contrast enemas in lesions of colon (ab), Mag- 
nus 1. Smedal, May, 549 
abnormalities 
hepatodiaphragmatic interposition of colon with gastne 
hypertrophy; case (ab), Eli Starr, May, 549 
interposition of colon between liver and diaphragm (the 
Chilaiditi symptom) (ab), O. Hubacher, May, 549 
redundancy of colon (ab), Arnold Galambos and Wil 
helmina M. Galambos, Feb., 197 
volvulus of cecum—with left sided colon: 
Brady, Jan., 99 
cancer 
carcinoma of transverse colon in 15-year-old boy: case f& 
port with short summary of literature, H. R Fishback. 
Jr., Feb., 168 
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cancer—cont. ay - 
a“ of carcinoma of colon and rectum —. Neil W. 


Swinton and J. Lawrence Gillespie, May, 
—gastrocolic fistula complicating carcinoma ‘a the colon: 
case, Peter Zanca, March, 244 
COMSTOCK, GEORG EW. See KRAMER, MORTON 
COOPER. “OEORGE, Ji ADAIR, NORMAN, and PATTER- 
SON, WILLIA M.: Familial osseous atrophy, May, 509 
cCOOPERSTOCK, MOSES: Leptomeningeal cyst associated 
with nes and skull defect of traumatic origin (ab), 
b., 188 
REY 0. B. See HICKEN, N. FREDERICK oat 
CORFF MEYER: Volvulus and gangrene of the sigmoid 
complicated by Manson's schistosomiasis (ab), Feb., 198 
CORNWELL, PHILIP M.: Giant hydronephrosis in a duplicated 
kidney (ab), Feb., 204 ; ; a “ee 
COSS, JAMES A., Jr.: Juvenile rheumatoid arthritis (Still's 
disease) (ab), po 426 
COTTENOT, PAUL, nd BOURDON, RENE: Low-voltage, 
short-distance commnnen therapy (contact therapy) in 
dermatology (ab), May, 556 
COVINGTON, E. EUGENE: Cancer of the cervix: a new tech- 
nique for interstitial implantation of radium into the 
arametrium (ab), March, 316 
CRANIOMETR 
halopelvimetry, Louis A. Scarpellino, Jan., 45 
cRANIOPHARYNGIOMA. See Pituitary Body, tumors 
_-— ~_ deformans: late developments of infantile 
cephalhematoma (ab), A. Schiiller and F. Morgan, March, 
297 

—ethmoido-sphenoidal hypertrophy a endocranial pro- 
trusion (ab), Dino Agati, April, 

—extensive erosion of base of skull , Reonly leptomeningeal cyst; 
case (ab), Arthur B. Soule, Jr. and Benjamin B. Whit- 
comb, April, 417 

—observations on the morphologic evolution of the osseous 
changes in Paget’s disease with particular reference to 
changes in the skull of the type of so-called ‘‘osteoporosis 
circumscripta’’ (ab), Mario Paoletti, April, 417 

wounds and injuries 

—leptomeningeal cyst associated with hemiplegia and skull de- 
fect of traumatic origin (ab), Moses Cooperstock, Feb., 188 
—linear fracture of skull across venous sinuses (ab), Arthur D. 
Ecker, April, 417 
CROMAR, C. D. L., MURPHY, D. R., and GARDNER, C. M.: 
Sarcoid of bone. Report of a case (ab), Feb., 202 
— — J.: Carcinoma of the fundus uteri (ab), 


CROWLEY, ROBERT T.: Organizing hemothorax—a clinical 
Ae gene: 652 

CULVER, ‘GOR N J. See KOENIG, E. C. 

CURTIS, GEORGE M. See LEBLOND, — 

CUTLER, JW SS A. M., WO Dy w., and BERN- 

R. W.: Community wenn oT Ty for mass chest 

x-ray surveys. A plan in operation in Delaware County, 
Pennsylvania (ab), Feb., 191 

CUTLER, MAX: Cancer of the larynx: five year results of con- 
centration radiotherapy (ab), Feb., 207 

CYSTS. See Bile Ducts; Brain; Lungs; Mediastinum; Men- 
inges; Pericardium; Tumors, dermoid; etc. 


D 


DAILEY, MORRIS E. See OULD, CARLTON L. 

ne ~ WALTER E.: Treatment of an unusual subdural 
hydroma (external hydrocephalus) (ab), March, 296 

DATHE, RICHARD A. See NATHAN, DAVID A. 

DAVIDOFF, LEO M.: Coarctation of the walls of the lateral 
sles of the lateral he ventricles (ab), April, 416 

—see EPSTEIN, BERNARD 

DAVIES, ROBERTS, HEDBERG, G. A., and FISCHER, 

= RIO: The St. Louis County tuberculosis survey (ab), 
191 
DAVIS, N. EDWARD, and POTTER, EDITH L.: Intrauterine 


respiration of the human fetus (ab), June, 659 


. DAWSON, E. K. See MOIR, 


DAYMAN, HOWARD: Latent silicosis and tuberculosis (ab), 

ril,419 

DEAFNESS 

—itradiation for elimination of "+ lymphoid 

tissue (ab), Donald F. Proctor, March, 

DECKER, ALBERT: Artificial pte tell by cul-de- 
oe —" a new technic for pelvic pneumograms 
(ab) , 108 

DEGLUTITION: See Dysphagia 

— PERCY J.: Pathogenesis of Charcot’s joint (ab), 
1 Ma 656 

DELL, jd, . Jr.: An unusual roentgen shadow in chloroma, 
an., 61 

—and KLINEFELTER, H. F., Jr.: Roentgen studies of the 
NG, CLYDI March, 308 

DEMING ~~ ¥ z Prognosis and problems of renal tumors 


DERINGER. MARGARET K. See LORENZ, EGON 
DERMATOLOGY 
See also Skin 
—example of need for dermatologic publicity of developments 
in Peek ee phy: yy (ab), John C. Belisario and Robert E. 
Pug r., Feb., 
DEXTER, LEWIS: * lll catheterization of the heart. II, 
Results, interpretations, and value, May, 451 


DEXTROCARDIA. See Heart 
DIAPHRAGM 
—acute primary diaphragmitis (Hedblom's syndrome) (ab), 
Minas Joannides, Feb., 198 
—right-sided transient paralysis of diaphragm in newborn in- 
fant (ab), J. Victor Greenebaum and Forest G. Harper, 
Feb., 198 
hernia. See Hernia 
tumors 
—primary mg jones (ab), Orland B. Scott and Douglas R. 
Morton, A 
DICK, ARCHIB Lb. ,* MILLER, HUGH: Primary lung 
cancer in childhood. Report ‘of an unusual case (ab), 


Feb., 190 
DIEHL, WILLIAM K., and HAUGHT, JOHN S.: Sarcoma of the 


Ge. June 661 
DIGESTIVE ‘8 TEM. See Esophagus; Gastro-Intestinal 
Tract; Caos, Intestines; Peptic Ulcer; Stomach; etc. 
sila Yo R. J.: Osteochondromatosis of the elbow (ab), May, 


DIVERTICULUM. See Duodenum; Intestines; Kidneys; 
Prostate 

DIXON, CLAUDE F., jscusean, A. L., WEBER, HARRY M., 
and McDON D, JOHN R.: Malignant lesions of the 
duodenum ob May, 547 

——See WEBER, HARRY M. 

DOCK, WM.: Reasons for the gy anatomic location of 

ulmonary tuberculosis, April, 3 


DOCKERTY, MALCOLM B. See es CASTRO BARBOSA, 


ty, fi 
DONNELLY, JOHN: Discussion on the stethoscope versus 
(ab), June, 651 
Doss, ve “KELLE : Translumbar Sestagrayhy its diagnostic 
value i 'D amln (ab), ril 
DOWDY, AN WH. Se «VINCENT, » ee G. 
DOWNING, ROBERT E. obit), May, 
DRUCKER, VICTOR, and COHEN, MANUEL S.: Megaduo- 
denum aoe! ,- cee duodenal diaphragm: report 
of cass (eb), April 
DUCCI, LEONA Dé. ‘See de GIULI, GIULIO 
DUCTUS ARTERIOSU 
— gotent nctes ~~ (ab), Wm. C. Stewart, May, 545 
DULA D M. See McMASTER, PAUL E. 
DUNLAP RHABLES E.: Medicolegal aspects of injuries from 
= oT to roentgen rays and radioactive substances (ab), 
,211 
DUODENUM 
—a duodenal mechanism regulating the motor and secretory 
activity of the stomach: its roentgenographic disturbance 
in duodenal ulcer, Jacob Gershon-Cohen, March, 232 
—contribution to cineradiographic study of gastroduodenal 
motility (ab), José Moretzsohn de Castro and Joao 
Ferreira, April, 431 
—foreign bodies in duodenal cap (ab), Giuseppe de Andrais, 
March, 305 
—gastroduodenal invagination due to a submucous lipoma of 
stomach (ab), William H. Hobbs and Samuel E. Cohen, 
Feb., 196 
—retroperitoneal perforation of duodenum: case, E. C 
Koenig and Gordon J. Culver, Feb., 164 
abnormalities 
—complete duodenal obstruction in newborn (ab), N. Frederick 
Hicken, Spencer Snow, Q. B. Coray, and E. J. Jackson, 
Feb., 196 
—congenital duodenal obstruction: roentgen diagnosis by in- 
suffiation of air (ab), Harry Z. Mellins and Doris H. M# 
man, May, 547 
—congenital stenosis: report of case (ab), C. L. Tucker, March 
305 


megaduodenum secondary to an intrinsic duodenal dia- 
phragm; case (ab), Victor Drucker and Emanuel S. Cohen, 
April, 423 
displacement. See Viscera 
diverticula 
benign ulceration within a duodenal diverticulum: report of 
case, Clayton G. Weig, Feb., 143 
obstruction. See also Duodenum, abnormalities 
acute gastroduodenal obstruction (dilatation) (ab), William 
C. Beck, March, 305 
complicating cholecystectomy (ab), Theodore L. Vosseler 
and Allison J. Vosseler, May, 547 
roentgenography 
individual method of graduated compression applied to 
radiologic research in organic lesions of the stomach and 
duodenum (early cancer excepted) (ab), R. Hickel, Feb., 
195 
tumors 
malignant lesions (ab), Claude F. Dixon, et al., May, 547 
ulcers. See Peptic Ulcer 
DURRANCE, FRED YORK (obit), March, 289 
DWARFISM 
—— aspects of various forms of dwarfism (ab), 
Giulio de Giuli and Leonardo Ducci, May, 550 
renal 
osteonephropathy: report of 2 cases (ab), Boland Hughes 
and Gerhard J. Gislason, Feb., 201 
DYSCHONDROPLASIA 
dyschondroplasia (ab), Isidore Cohn, March, 308 
DYSPHAGIA 
due to causes other than malignant disease (ab), A. 5. John 
stone, Feb., 189 
DYSTOCIA. See Labor 
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EARS 
See also Deafness 
ee of auricles associated with seme. 
hanson and Samuel Losner, Jan 
EBERHARD, THEODORE P. See RIFKIN, "HAROLD 
ECHINOCOCCOSIS. See Lungs 
ECKER, ARTHUR D.: Linear fracture of the skull across the 
venous sinuses (ab), April, 417 
ECTOPIC GESTATION. See Pregnancy, ectopic 
EDITORIALS 
anatomical variations in the female pelvis: the Caldwell- 
Moloy classification, Paul C. Swenson, May, 527 
Frederick W. O’Brien, M.D., nee of the Radiological 
Society of North America, Feb., 178 
Loch Ness monster (resolution +t. # division of medical 
fees into so-called technical and professional portions), 
Feb., 180 
malpractice: honest difference of opinion among physicians as 
to proper method, April, 406 
radiology and the future, presidential address, 32nd Annual 
Meeting, Radiological Society of North America, Lowell 
S. Goin, March, 284 
Second Inter-American Congress of Radiology, report of meet- 
ing, Jan., 82 
status of cancer research, R. R. Spencer, June, 642 
teaching of radiology, April, 405 
32nd Annual Meeting, commercial exhibit, Jan 
32nd Annual Meeting, refresher courses, Jan., 80 
32nd Annual Meeting, scientific exhibits, Jan., 72 
32nd Annual Meeting, scientific program, Jan., 69 
EDUCATION. See Radiology 
EHLERS-DANLOS SYNDROME. See Skin 
EHRENPREIS, BERNARD. See ia” JOHN B. 
ee, ROBERT A. J., and THOMAS, COLIN G., Jr.: 
eomyelitis in infants (ab), Feb., 201 
EKLUND. “SIGVARD, and BENNER, SVEN: Radiation meas- 
urements on a continuously ev ‘acuated roentgen tube for 
400 kV (ab), April, 439 
ELBOW 
—displacement of medical epicondyle of humerus into elbow 
joint (ab), Frederick M. Smith, June, 657 
tumors 
—osteochondromatosis (ab), R. J. Dittrich, May, 553 
wounds and i injuries 
—in children (ab), George W. Chamberlin, March, 310 
—sideswipe fractures (ab), LaRue S. Highsmith and George S. 
Phalen, March, 310 
ELECTROTHERAPY 
—fractures following electroshock therapy, 
nd Laurence L. Robbins, Feb., 124 
IRWIN, MARY A., and KURTZHALZ, 


Louis 


5 


James R. Lingley 


a 
ELKIN, WILLIAM F., 
HARLES: A mass chest x-ray survey in Philadelphia 

ar industries (ab), April, 419 


we ¢ 
BEaseS*. — A., and WELTON, DAVID G.: Epitheli- 
Report on 1, 742 treated patients (ab), Feb., 206 
ELLIS, “FRANK. See MOIR, P. J. 
EMBOLISM 
pulmonary 
—or embolism (following “ een atiediandneded ab), Maria E. 
Grossmann, ril,421 
EMMONS, CHE STER W. See McLEOD, JOHN H. 
EMPHYSEMA 
—anatomy of blood vessels of human lung as applied to chest 
radiology. Changes in vascular tree in disease processes. 
Emphysema and asthma (ab), Thomas Lodge, Jan., 92 
—bulla of lung (ab), E. Robert Wiese, April, 420 
—parapneumonic bullous emphysema in infants (ab), Ada 
Middelhoven, March, 301 
EMPYEMA 
—diagnosis and management of severe infections in infants and 
children: review of experiences since introduction of 
sulfonamide therapy. V. Staphylococcal empyema: im- 
portance of pyopneumothorax as complication (ab), Gil- 
bert B. Forbes, May, 543 
—interlobar empyema (ab), Joseph Levitin, June, 651 
ENCEPHALOGRAPHY. See Brain 
ENDOCRINE GLANDS. See Parathyroid; Thyroid; etc. 
ENDOTHELIOMA. See Tumors, reticuloendothelioma 
ENEMATA 
—use of double contrast enemas in lesions of colon (ab), 
Magnus I. Smedal, May, 549 
ENZER, NORBERT: Silicosis, the most important of the pneu- 
moconioses (ab), April, 418 
EOSINOPHILS 
eosinophilic granuloma of bone; case involving the clavicle 
(ab), R. Beverly Ray and Aaron Kellner, May, 553 
pulmonary acariasis: its relationship to the eosinophil lung 
and Loeffier’s syndrome (ab), A. van der Sar, March, 301 
transient pulmonary radiologic opacities and the syndrome 
of Léffler (ab), Cicero Michelangelo, April, 421 
—transitory pulmonary infiltrations (Loeffier’s syndrome) in 
rabbits (ab), Peter A. Herbut and Frank R. Kinsey, March, 
301 


EPICARDIUM. See Pericardium 
on MOID. See Brain 

PIDURAL SPACE. See Spine 
EPILEPSY 


—surgical treatment of vascular anomalies of the premotor 
area producing epilepsy (ab Frederick L. Reichert, 
March, 296 
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EPIPHYSES 
a epiphyseolisthesis of hip: its diagnosis 
t (ab), Samuel Kleinberg, June, 658 ' and treat. 
EPITHELIOMA’ See Anus; Skin, cancer 
EPSTEIN, BERNARD S.: Rheumatic mitral valve disease with. 
out cardiac enlargement, March, 249 
and DAVIDOFF, LEO M.: Myelographic diagnosis of extra- 
medullary cervical spinal cord tumors (ab), Feb., 205 
Use of laminagraphy with encephalography in the diagnosis 
of midline and subtentorial brain tumors (ab), April, 415 
——See FENICHEL, NATHAN M. 
= = To Analysis of the Klippel-Feil syndrome (ab), 


ESCHENBRENNER, ALLEN B., and MILLER, ELISA: Quap. 
titative histologic analysis of the effect of x-radiation op 
= interstitial tissue of the testes of LAF: mice (ab), May, 


antes TORENZ, EGON 
ESOPHAGUS 
—chronic ulcerative esophagitis with report of case of ulcer in 
esophageal varices (ab), George Steiner, March, 304 
—diagnosis and differential diagnosis of the phrenic ampulla, 
the short esophagus with partial thoracic stomach, ang 
hernia of the esophageal hiatus (ab), R. P O'Bannon, 
March, 304 
—para-esophageal hiatal hernia: case manifesting gastro. 
intestinal and cardiac symptoms and presenting itself op 
x-ray as a mediastinal tumor (ab), Myron Herman and 
Emanuel Singer, April, 426 
atresia 
—atresia oesophagi congenita with esophago-tracheal fistula 
(ab), P. M. Kielland, March, 304 
—congenital atresia of esophagus with tracheo-esophageal 
fistula (ab), Harry A. Keener and Robert C. Hickey, Feb., 
194 
—surgical treatment 
esophageal fistula; 
_ Lam, June, 654 
diseases 
—radiological diagnosis of certain diseases of lower esophagus 
(ab), J. W. McKay, March, 303 
fistula. See Fistula 
stricture. See also Esophagus, atresia 
—congenital stricture (ab), Richard Flynn, April, 423 
ETHMOID SINUS 
—ethmoido-sphenoidal hy Le ih with endocranial pro- 
trusion (ab), Dino Agati, April, 417 
EUPHRAT, EDWIN Roentgen features of mucocele of 
sopend. Feb., 113 
EVANS, A. G.: Results of mass radiography of R.A.F. ex 
risoners of war from Germany (ab), May, 540 
. ROBLEY D. See CHAPMAN, EARLE M 
omaniSqg | LANGE, KURT 
EXLEY, MARK, and NEWTON, A. W.: 
ort of a case (ab), April, 426 
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HYDROMA. See Hydrocephalus 
HYDRONEPHROS is 
—giant hydronephrosis in a duplicated kidney (ab), Philip 
M. Cornwell, Feb., 204 
—obstructive hydronephrosis produced by aberrant blood 
vessels and diagnosed by intravenous urography, Jacob 
Abowitz, Jan., 33 
- ———— of ureteropelvic obstruction (ab), Donald M. 
Beard, March, 312 
HYPERPARATHYROIDISM. Sce Parathyroid 
HYSTEROSALPINGOGRAPHY. See Fallopian Tubes 
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ICKOWICZ,M. See HALBERSTAEDTER, L. 

IKEDA, KANO. See STERNER E.R. 

ILEITIS. See Intestines 

ILEUM. See Intestines 

ILLINGWORTH, G. H.: Duplication of radiography by solari- 
sation (ab), Jan., 104 

IMPERATI, LUIGI: Phiebography: anatomical, physiopatho- 
logical, and clinical considerations (ab), Jan., 104 
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INDIA 

—experiences with intravenous urography in a general hos- 
pital in India (ab), Charles M. Norfleet, Jr., and Philip 
$i Hodes, June. 660 

INDUSTRY AND OCCUPATIONS 

—‘“‘last-straw”’ factor in low back disability, with summary of 
100 cases examined and evaluated by the Medical Ad- 
visory Board of the Industrial Commission of Arizona, 
1934-1943, W. Warner Watkids, Jan., 20 

and poi g. See also Pneumoconiosis 

—chronic phosphorus poisoning (ab), H. Heimann, May, 539 

—evaluation of a chest x-ray resurvey of an industrial plant 
(ab), Morton Kramer, George W. Comstock, and Joseph 
B. Stocklen, May, 540 

—mass chest x-ray survey in Philadelphia war industries (ab), 
William F. Elkin, Mary A. Irwin, and Charles Kurtz- 
halz, April, 419 

—radiological appearances of chests of workers engaged in 

roduction of toxic gases (ab), P. H. Whitaker, March, 299 
INFANTS 
See also Children 
—cardio-esophageal relaxation as cause of vomiting, Edward 
. D. Neuhauser and William Berenberg, May, 480 

—cephalhematoma deformans: late developments of infantile 
eases (ab), A. Schiiller and F. Morgan, March, 
29 

—complete duodenal obstruction in the newborn (ab), N. 
Frederick Hicken, Spencer Snow, Q. B. Coray, and E. J. 
Jackson, Feb., 196 

—diagnosis and management of severe infections in infants 
and children: review of experiences since the introduction 
of sulfonamide therapy. V. Staphylococcal empyema: 
importance of pyopneumothorax as complication (ab), 
Gilbert B. Forbes, May, 54: 

—displacement of mediastinum due to pulsion by a caseous 
tuberculous lung without pleural effusion: Case (ab), 
John F. Miller and B. H. Kean, Jan., 97 

—malignant melanoma: report of 3 cases, Peter E. Russo, 
Jan.,15 

—multiple fractures in long bones of infants suffering from 
chronic subdural hematoma (ab), John Caffey, June, 657 

—osteomyelitis (ab), Robert A. J. Einstein and Colin G. 
Thomas, Jr., Feb., 201 

—parapneumonic bullous emphysema (ab), Ada Middelhoven, 
March, 301 

—-periosteal reaction, fever and irritability in young infants: 
a new syndrome? (ab), Francis S. Smyth, Alice Potter, 
and William Silverman, May, 550 

—right-sided transient paralysis of the diaphragm in a new- 
born infant (ab), J. Victor Greenebaum and Forest G. 
Harper, Feb., 198 

—spontaneous pneumothorax in the newborn (ab), Edwin P. 
Scott and C. C. Rotondo, June, 653 

INFECTIONS. See Empyema; Gangrene, Gas; et 

INGRAHAM, FRANC ° and SCOTT, H. WILLIAM, Jr.: 
Craniopharyngiomas in children (ab), May, 538 

INNERFIELD, IRVING Postradiation pulmonary fibrosis 
(ab), May, 561 

INTESTINES 

—action of appendicular extracts on motility of large intes- 
tine: radiologic observations (ab), Pietro Perona and 
Mario Rigon, April, 424 

—contribution to study of physioradiology of small intestine 
(ab), José Moretzsohn de Castro and José F. Pontes, 
April, 431 

abnormalities 

—<duplication of entire large intestine (colon duplex): case 

ab), Harry M. Weber and Claude F. Dixon, Feb., 197 
cancer 

—jejunal cancer—case (ab), Imre Braun, May, 547 

diseases 

—regional ileitis involving ileum, cecum, ascending colon, and 
transverse colon (ab), I. I. Cash, et al., June, 655 

diverticula 

—diverticula of jejunum—with report of 2 cases (ab), Carring- 
ton Williams and John B. Walker, March, 305 

fistula. See Fistula 

obstruction 

—early diagnosis and management of small intestinal obstruc- 
tion (ab), Claude J. Hunt, Jan., 99 

roentgenography 

—diagnostic methods for ogee of colonic lesions (ab), 
Martin L. Tracey, May, 5 

—of small bowel (ab), E. A. \ ,99 

—use of double contrast enemas in lesions of colon (ab), Mag- 
nus I. Smedal, May, 549 

volvulus 

—of cecum—with left sided colon: case (ab), J. H. Brady, 
Jan., 99 

—of sigmoid colon (ab), Harold E. Simon, H. R. Senturia 
and Thomas B. Keller, Feb., 198 

—of sigmoid colon discussion and case (ab), George C. 
Burton, April, 423 

—volvulus and gangrene of sigmoid 4? by Man- 
son's schistosomiasis (ab), Meyer Corff, Feb., 198 

INTUSSUSCEPTION 

—gastroduodenal invagination due to a submucous lipoma of 
stomach (ab), William H. Hobbs and Samuel E. Cohen, 
Feb 

IODINE AND IODINE COMPOUNDS 

iodized oil. See also Brain; Fallopian Tubes; Spinal Canal 

Roentgenography 
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IODINE AND IODINE COMPOUNDS, iodized oil—cont. 
—pulmonary oil embolism (following uterosalpingography) 
(ab), Maria E. Grossmann, April, 421 
radioactive. See Radioactivit 
IRWIN, MARYA. See ELKIN, WILLIAM F. 
ISOTOPES, RADIOACTIVE. See Radioactivity 
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JACKMAN, JAMES, and BACON, RALPH D.: Radiation 


ae of carcinoma of the female urethra (ab), Jan., 


ACKS' N,E. J. See HICKEN, N. FREDERICK 
ACKSON, ARVEY, and FLEMINGER, JOHN J.: Dis- 
ussion on cortical atrophy, April, 416 
ACKSON, ROBERT L. See MclI TOSH, C. BERKELEY 
ACOB SEN, H. H.: On the normal arthrogram of the mandib- 
ular joint (ab), Jan., 92 
———_ HORACE W., and CARTER, RAY A.: 
findings in carly coccidioidomycosis. April, 323 
JANSSON, Best Roentgenologic skeletal changes in mye- 
loma in re we (platyspondylia generalisata myelo- 
matece) (ab), Jan., 103 
Brazilian method of clinical cineradiography 


Roentgen 


JANY, 
Ps 


iw PRISON CAMPS. See War 


—observations on gunshot fractures of the mandible, 
C. Galluccio, March, 260 
—osteoradionecrosis of mandible (ab), 
April, 439 
roentgenography 
—normal arthrogram of mandibular joint (ab), 
sen, Jan., 92 
JUNUM. See Intestines 
JENKINS, JAMES A.: Pulmonary hydatid disease 
of the camalote (ab), March, 301 
——, MINAS: Acute primary 
m’s syndrome) (ab), Feb., 198 
JOHNSTONE: Dysphagia due to causes other than 
malignant disease (ab), Feb., 189 
Experimental —_, of the vertebral 
limina ort (ab), May, 556 
OLIOTHERAPY See Radioactivity 
OSEY, ALLEN 1. + and MURPHEY, FRANCIS: 


a disk simulating angina pectoris (ab), 


JURISPRUDENCE, MEDICAL 
legal liability for error in diagnosis 
his employer held liable for a mistaken diagnosis, 
Trostler, March, 282 
—malpractice: honest difference of opinion among physicians 
as to proper method (ed), April, 406 
medicolegal aspects of injuries from exposure to roentgen 
rays and radioactive substances (ab), Charles E. Dunlap, 
Feb., 2 
JUTRAS, ALBERT, and LONGTIN, MARCEL: 
bladder (ab), March, 307 


Anthony 


Edwin A. Lawrence, 


H. H. Jacob- 


the sign 


diaphragmitis (Hed- 


venous system—pre- 


Ruptured 
April, 


roentgenologist and 
1s 


Calcified gall 


K 
See REINHARD, EDWARD H. 


Vertebral hemangioma in children (ab), 


KAMEN, MARTIN. 

KAPLAN, IRA L.: 
Feb., 208 

Bare, HARVEY W. See RUSSAKOFF, A. H. 

FMANN, JOSEPH: The coagulogram as a critical indi- 

cator of irradiation effect. Preliminary report based upon 

a seven year survey of the personnel of the Department of 

Radiology. Royal Victoria Bospital (ab), Feb., 210 
AN,B.H. See MILLER, JOHN F. 

KEENER, HARRY A., a ICKEY, ROBERT C.: Congenital 
atresia of = esophagus with tracheo-esophageal fistula 
aby. Feb., 

KELBY, M., ana STENSTROM, K. WILHELM: Treat- 
oo of anent tumors of the testis: review of 100 
cases, Jan., 1 

KELLER, PAUL D.: Clinical syndrome following exposure to 

atomic bomb explosions (ab), April, 440 

KELLER, THOMASB. See SIMON, HAROLD E. 

KELLNER, AARON. See RAY,R. BEVERLY 

KEMP, L. A. W.: Direct- reading x-ray intensity comparator 
Its radiological — hy sca) applications (ab), April, 439 

KESMODEL, KF. See MASON’ J. M. 

KIBBE,P.A. See FORTIER D x. 

KIDNEYS 

—See also Dwarfism, renal; Pyelography 

—cholangiography and biliary regurgitation (with appearance 
of contrast medium in kidneys), Leo G. Rigler and Harry 
W. Mixer, May, 463 

—translumbar aortagraphy: its diagnostic value in urology 
(ab), A. Keller Doss, April, 430 

abnormalities 

-ectopia: demonstration of crossed unfused ectopia by 
fluoroscopy (ab), Benjamin Resnick and John H. Clark, 
June, 660 

—experiences in management of congenital anomaly of kidney 
in army (ab), John H. Harrison and Thomas W. Bots- 
ford, Feb., 203 

—giant hydronephrosis in a duplicated kidney (ab), Philip M. 
Cornwell, Feb., 204 

—large pyelogenic cyst with crossed renal ectopia (ab), H. H. 
Lerner and A. 1. Gazin, June, 660 
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—pelvic single kidney; case (ab), Carroll D. Goodhope, April 
29 ‘ 
—supernumerary kidney as cause of uteropelvic obs ; 
(ab), Hjalmar E. Carlson, June, 661 - >struction 
—supernumerary kidney with ureter opening into ya in 
(ab), Donald N. Headings and Rufus E. Palmer, Feb + 
blood supply 
—calcified true aneurysm of left renal artery (ab 
and J. S. Hanten, Feb., 205 
—obstructive hydronephrosis produced by aberrant blood 
vessels and diagnosed by intravenous urography, Jacob 
Abowitz, Jan., 33 
recognition of uteropelvic obstruction (due to aberrant 
vessels, etc.) (ab), Donald M. Beard, March, 312 
cysts 
—large pyelogenic cyst with crossed renal ectopia ( 
Lerner and A. I. Gazin, June, 660 
—percutaneous puncture of renal cysts and tumors (ab), 
Knut Lindblom, Jan., 104 
diverticula 
—calyceal diverticulum (ab), E. R. Sterner, Harold O. Peter. 
son, and Kano Ikeda, April, 429 
tuberculosis 
—estimate = value of radiologic examination (ab), 
April, 4 
tumors 
massive perirenal lipoma with report of case (ab 
E. Pfeiffer and Morris M. Gandin, May, 554 
—percutaneous puncture of renal cysts and tumors (ab)’ Knut 
Lindblom, Jan., 104 
prognosis and problems (ab), Clyde L. 
KIENBOCK, DR. ROBERT, April, 408 
KING, DAV ID J.: Case 5 | hemangiomatosis of the 
lower extremity (ab), May, 
Ht FRANK R. See HERBUT, PETER A. 
KJELLAND, P. M Atresia oesophagi eotgunite with oesoph- 
ago- tracheal fistula (ab), March, 304 
KLEINBERG, SAMUEL: Incipient epiphyseolisthesis of the 
its tepnocs and treatment (ab), ame 658 
KLINEFELTE R,H.F.,Jr. See DELL, J. M., 
KLIPPER- FEL’ SYNDROME. See Spine 


2 Brady 


ab), HH 


R. Hickel 


, George 


Deming, April, 436 


KLOSK, EMANUEL, BERNSTEIN, ARTHUR, and PARSON- 
NET, AARON E.: 


94 
——See PARSONNET, AARON E. 
KNEE 


Cystic disease of the lung (ab), Jan. 


May, 553 
Ingemar 


discoid cartilage (ab), Stuart A. Thomson, 
fabella (sesamum genu superius laterale) (ab 
Hessén, March, 309 
roentgenography 
air arthrography as aid to coameee of lesions of menisci 
(ab), E. W. Sommerville, May, 
improved method of arthrography (ab), 


KNICKERBOCKER, THOMAS W. See RAKOFSKY, MAX 
KOENIG, E. C., and CULVER, GORDON J.: Retroperitoneal 
perforation of the duodenum Report of case, Feb., 164 
See CLARK, phd 
KOLLER, P. C., and SMITHERS, D. W.: Cytological analysis 
of the response of malignant tumors to irradiation as an 
approach to a biological basis for dosage in radiotherapy 
(ab), Feb., 210 
KRAMER, MORTON, COMSTOCK, GEORGE W., and 
STOCKLEN, JOSEPH B.: An evaluation of a chest 
x-ray resurvey of an industrial plant (ab), May, 540 
KUHN, WILLIAM G., Jr. See HEILBRUN, NORMAN 
KUNSTADTER, RAL H H., PENDERGRASS, ROBERT C., 
and SCHUBERT, JOSEPH H.: Bronchopulmonary 
geotrichosis (ab), March, 301 
KURTZHALZ, CHARLES. See ELKIN, WILLIAM F. 
KYMOGRAPHY 
roentgenkymographic 
gravis, Richard C. Batt, 


A. Blaustein, March, 


study of the heart in myasthenia 


April, 374 
L 
LABOR 


~aspiration of stomach contents into lungs during obstetric 
anesthesia (ab), Curtis L. Mendelson, June, 659 
bronchopneumonia following ether anesthesia in obstetrics 
(ab), Homer C. Hartzell and Edward P. Mininger, March, 
299 
-value and limitations of pelvioradiography in management 
of dystocia with special reference to midpelvic capacity 
(ab), Arthur Weinberg and Samuel J. Scadron, June, 659 
LACHAPELE, A. P.: ag study of chronic vertebral rheu- 
matism (ab), May 
LAM, CONRAD R.: F asthe experiences in the surgical treat- 
ment of congenital atresia of esophagus with tracheo- 
esophageal! fistula (ab), June, - a 
Pericardial celomic cysts, March, 2 
LAME, EDWIN L., and PENDERGRASS, EUGENE P.: An 
addition to the technic of simple breast roentgenography, 
March, 266 
Calcification of pleura and lung, June, 636 
LAMINAGRAPHY See Body Section Roentgenography 
Sev ROBERT S.: Sopeetinn — the inverse-square 
law to oil-immersed tubes, Feb., 
LANG, WARREN. See MONTGOMERY, JOHN B. 
LANGE, KURT, and EVANS, ROBLEY D.: Absorption of 
radon through the skin and its _% - &. through the 
lungs, May, 514 
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Vol. 48 


IN, JOHN C.: Distribution of radiation in the atomic 
Lane bombing of Nagasaki (ab), March, 318 
LARYNX rae 
—biological significance of fibrinous radiomucositis of larynx, 
Frank Windholz, Feb., 157 


i ar results of concentration radiotherapy (ab), Max 
Cutler, Feb., 207 

—Jate changes in mucous membrane of irradiated larynx: their 
radiobiological relationship to the subepithelial connective 
tissue and to retrogression of laryngeal carcinoma: histo- 
logic studies, Frank Windholz, March, 274 

—reactions of connective tissues after protracted fractionated 
irradiation of carcinoma, Frank Windholz, Feb., 

—results of radiation therapy at Charity Hospital (ab), 
Manuel Garcia, Joseph V. Schlosser, and Joseph B. 
Marino, April, 434 

LASNITZKI, I.: Effect of dose rate variations on mitosis and 
9 in tissue cultures of avian fibroblasts (ab), 
ril, 440 
LATIN. MERICA 


- a of radiology in Latin-America, James T. Case, 


LAWRENCE, EDWIN A.: Osteoradionecrosis of the mandible 
(ab), April, 439 

LEA, D.E.: Inactivation of viruses by radiations (ab), April, 440 

LEBLOND, C. P., AN, M. BEEN, PUPPEL, I. D., and 

CURTIS GEORGE M.: Radioiodine autography in 


studies of human goitrous thyroid glands (ab), March, 
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LEDDY,EUGENET. See SCHEETZ, RAYMOND J. 
LEGS 


See also Femur; Thigh; Tibia; etc. ; 
—case resembling hemangiomatosis of lower extremity (ab), 
David J. King, May, 554 
—march (fatigue) fractures of long bones of lower extremity 
and pelvis (ab), Albert L. Leveton, Jan., 102 
—technic and interpretation of lower extremity venograms 
(ab), Earl R. Miller, May, 555 
LEIOMYOSARCOMA. See Sarcoma, myosarcoma 
LEITER, teary ® SEIDLIN, S. M., MARINELLI, L. D., and 
BAUM a yf Adenocarcinoma of the thy roid with 
hyperthy eeiiews and functional metastases. I. Studies 
with thiouracil and radio-iodine (ab), Jan., 92 
LEMMON, WILLIAM T. See LOEWE NBERG, SAMUEL A. 
LENGGENHAGER, K.: Speeteneam dislocation of the hip 
joint (ab), April, 42 
LENK, R.: Significance of roentgen examination for diagnosis 
of acute interstitial pneumonia (ab), March, 299 
LENZ, MAURICE: Radiotherapy of epithelioma of the skin 
(ab), April, 433 
tomes dosage and ye in roentgen therapy of cancer of the 
breast (ab), May, 
LEPTOMENINGES. See Meninges 
LERNER, H. H., and GAZIN, A.L.: Large pyelogenic cyst with 
crossed renal ectopia (ab), June, 660 
LESSA, Z. T.: Nicotinic acid in the treatment of radiation sick- 
ness (ab), Feb., 210 
LEUKEMIA 
—hematological and clinical characteristics (ab), Russell L. 
Haden, Feb., 208 
—leukemia treated with urethane compared with deep x-ray 
therapy (ab), Edith Paterson, Alexander Haddow, Inez 
Ap Thomas, and Jean M. Watkinson, April, 437 
—lymphoblastoma: an evaluation of the difference in sensi- 
tivity to x-ray irradiation of different types, and its appli- 
cation to a quantitative therapeutic test, William L. 
Palazzo, May, 484 
—tradioactive phosphorus as therapeutic agent. Review of 
literature and analysis of results of treatment of 155 pa- 
tients with various blood dyscrasias, lymphomas, and 
other malignant neoplastic diseases (ab), Edward H. 
Reinhard, Carl V. Moore, Olga S. Bierbaum, and Sherwood 
Moore, with Martin Kamen, Jan., 105 
——— of roentgen treatment (ab), Bernard P. Widmann, 
feb., 209 
—roentgen therapy (ab), Walter C. Popp and Charles H. Wat- 
kins, May, 560 
—selective radiation obtained by intravenous administration of 
od radioactive isotopes in diseases of lymphoid 
stem (ab), P. F. Hahn and C. W. Sheppard, May, 561 
LEUKOSARCOMA. See Sarcoma, leukosarcoma 
LEVETON, ALBERT L.: March (fatigue) fractures of the long 
bones of the lower extremity and ert (ab), Jan., 10: 
LEVINE, SAMUEL, SOLIS-COHEN, LEON, and 
SMITH, RALPH: Diagnosis of lacerated spleen (ab), 
eb 99 
LEVITIN, JOSEPH: Interlobar empyema (ab), June, 651 
LEWIS, HOWARD P. See FELDMAN, DANIEL J. 
LEWIS, I IRA: Miniature photofluorography of the clothed sub- 
ject (ab), May, 540 
Photofluorographic roll-film viewers (ab), Feb., 191 
LEWIS, LLOYD G.: Diagnosis of perinephric abscess (ab), 


. See DIXON, CLAUDE F. 
LIECHTI, PROFESSOR ADOLF (obit), June, 644 
UNDBLOM, ares Lumbar myelography by abrodil (ab), 
an 0 
Percutaneous puncture of renal cysts and tumors (ab), Jan., 


LINGLEY, JAMES R., and ROBBINS, LAURENCE L.: Frac- 


tures following electroshock therapy, Feb., 124 


LIPOMA. See Tumors, lipoma 
LIPP, CHARLES S., and SMITH, RECTOR: Latex cap for 
radon ointment treatment, Feb., 161 
LIPS 
cancer 
—carcinoma of lip and its treatment } A radium (1928-44) 
(ab), Alexander A. Charteris, April, 
LIST, CARL F., and HODGES, FRED J.: ‘Differential diagnosis 
of intracranial neoplasms by cerebral angiography, May, 
493 
LIVER 
—extra-intestinal amebiasis and its diagnosis (ab), Ben T. 
Galloway, Jan., 100 
LODGE, THOMAS: Anatomy of the blood vessels of the 
human lung as applied to chest radiology. Changes in 
the lung vascular tree in disease processes. Emphysema 
ood eae (ab), Jan., 92 
LO EBE! . A.: Simultaneous cross- radiation, June, 570 
LOEFFLER’ s ‘SYNDROME. See L ungs 
LOEWENBERG, SAMUEL A., BAER, SAMUEL, and LEM- 
MON, WILLIAM T.: Massive dermoid cyst of the medi- 
astinum, with report of a case (ab), May, 543 
LONGTIN, Sao ie =n JUTRAS, ALBERT 
| ratty TON, WALTER E., DERINGER, 
ARGARET an a ESCHENBRENNER, ALLEN B.: 
oo in incidence of lung tumors in strain ‘‘A’’ mice 
pe long-continued irradiation with gamma rays 
May, 562 
LOSNER, SAM EL. See NATHANSON, LOUIS 
LOWRY, 'E. C., BEARD, D. E., HEWIT, L. W., and BARNER, 
J. : Tumor of the testicle: analysis of one hundred 
cases soamenery report (ab), March, 316 
LUBSCHITZ, KAR : Acase of tibia recurvata (ab), Jan., 102 
LUMBOSACRAL REGION. See Backache 
LUNDSTROM, ERIK: Girdle for compression of the ureter 
(ab), April, 431 
LUNGS 
See also Bronchi; Respiratory Tract 
—absorption of radon through the skin and its exhalation 
through the lungs, Kurt Lange and Robley D. Evans, 
May, 51 
—calcification of pleura and lung, Edwin L. Lame and Eugene 
P. Pendergrass, June, 636 
—postradiation pulmonary fibrosis (in cancer of breast) (ab), 
Irving Innerfield, May, 561 
—pulmonary function tests (ab), G. G. Ornstein, Myron 
Herman, M. W. Friedman and Ernest Friedlander, Feb., 
189 
—transient pulmonary radiologic opacities and the syndrome 
of Loeffler (ab), Cicero Michelangelo, April, 42 
—transitory pulmonary infiltrations (Loeffler’s syndrome) 
in rabbits (ab), Peter A. Herbut and Frank R. Kinsey, 
March, 301 
blood supply. See also Aneurysm; Embolism 
—anatomy of blood vessels of human lung as applied to chest 
radiology. Changes in vascular tree in disease processes. 
Emphysema and asthma (ab), Thomas Lodge, Jan., 92 
—intrapulmonary air pressure and its relation to pulmonary 
capillary flow (ab), W. Walter Wasson, March, 297 
cancer 
—mucocellular papillary adenocarcinoma of lung and lobec- 
tomy (ab), Kermit E. Osserman and Harold Neuhof, 
June, 653 
—primary cancer in childhood: report of an unusual case 
(ab), Archibald Dick and Hugh Miller, Feb., 190 
—primary tumors (ab), Ralph Adams, Jan., 93 
—roentgen irradiation (ab), Emilio Bianchi, May, 559 
——tomography in diagnosis (ab), J. Blair Hartley, May, 541 
collapse 
—bronchial stenosis and atelectasis from sulfur dioxide (ab), 
W. A. Murray, May, 543 
—wedge-shaped shadows of Fleischner (ab), Franco Fossati, 
Jan., 97 
cysts 
ystic disease (ab), Joe Gardner, May, 542 
—cystic disease (ab), Emanuel Klosk, Arthur Bernstein, and 
Aaron E. Parsonnet, Jan., 94 
—cystic disease (ab), Leon Sussman, May, 542 
diseases 
—anatomy of the blood vessels of human lung as applied to 
chest radiology. Changes in lung vascular tree in disease 
processes Emphysema and asthma (ab), Thomas 
Lodge, Jan., 92 
—extra-intestinal amebiasis and its diagnosis (ab), Ben T. 
Galloway, Jan., 100 
—pulmonary acariasis its relationship to the eosinophil 
lung and Loeffler’s syndrome (ab), A. van der Sar, March, 
301 
—pulmonary disease secondary to cardiospasm, with acid fast 
bacilli in the sputum (case report) (ab), Emil Rothstein 
and H. B. Pirkle, April, 421 
pulmonary filariasis (ab), Harold Rifkin and Theodore P. 
Eberhard, June, 652 
—pulmonary hydatid disease: the sign of the camalote (ab), 
James A. Jenkins, March, 301 
~pulmonary sarcoidosis: early roentgen findings, L. Henry 
Garland, April, 333 
emphysema. See Emphysema 
mycosis 
bronchopulmonary geotrichosis (ab), Ralph H. Kunstadter, 
Robert C. Pendergrass and Joseph H. Schubert, March, 
301 
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LUNGS, mycosis—cont. 
—pulmonary actinomycosis due to Actinomyces asteroides 
(ab), Frederick W. Shaw, Rebecca A. Holt, and Edward 

S. Ray, June, 652 

—roentgen findings in early —"— 1 Horace W. 
Jamison and Ray A. Carter, April, : 

—roentgenological manifestations of primary pulmonary 
coccidioidomycosis (ab), Max Rakofsky and Thomas W. 
Knickerbocker, June, 651 

roentgenography. See also other subheads under Lungs 

—middle lobe of the left lung (ab), Aldo Piergrossi, April, 418 

~normal lung markings and their variations with age (ab), 
Giovanni Gardella, April, 418 

—radiological appearances of chests of workers engaged in pro- 

duction of toxic gases (ab), P. H. Whitaker, March, 299 
retrocardiac pulmo-pleural egy lines and their 
diagnostic significance (ab), L. Billing, April, 418 

syphilis 

—acquired syphilis 
stration of spirochetes (ab), Joseph M 

tuberculosis. See Tuberculosis, Pulmonary 

tumors. See also Lungs, cancer 

—increase in incidence of lung tumors in strain ‘‘A”’ 


case with autopsy findings and demon- 
Wilson, May, 543 


mice 


following long-continued irradiation with gamma rays 
(ab), Egon Lorenz, et al., 
—multiple hemangiomata (ab), 
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